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Liability, insurance and charging
under the Space Industry Act
he Government has
published its response to
the call for evidence to
inform further policy development of the Space Industry Act
2018 provisions on liability,
insurance and charging.
The Government issued the
call for evidence so that it can
gather evidence, data and information that will assist in formulating the policy.
Evidence and information was
sought on the impact on the UK
launch market of operators holding unlimited liabilities, the approach to setting the minimum
amount of third-party liability insurance required for UK launch
activities and the preferred ap-
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proach to charging – for example,
fixed fees or hourly rates.
With regard to liabilities related to launch, the Government
is now in the process of commissioning further detailed,
robust and independent research
to inform a decision as to
whether a limit on an operator’s
liabilities for launch from the UK
is justified. It will also examine
the level at which a limit, if con-

sidered appropriate, should be
set. This will take into account
the current ongoing work on the
methodology for setting the minimum TPL party liability insurance requirement for launch activities from the UK.
With regard to insurance, the
Government believes there is
sufficient capacity in the market
to provide TPL insurance for a
specified amount for the types
of launch operations proposed
from the UK.
Work across Government is
now ongoing to develop the detailed regulations to implement
the Act with industry and other
interested parties.
l Full report page 8

Manufacturers must evolve to
meet growing satellite demand
he future demand for
mega-constellations will
drive a five-fold increase
in the numbers of satellites being
produced by 2030, with the ma-
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£51.6m

jority of this demand being for
small satellites. Frost and Sullivan
anticipates that more than 90%
of satellite launch demand will
be generated by some 30 commercial constellation satellite operators for their new installation
and replacement missions.
All of this has significant implications for satellite manufacture, which Frost and Sullivan argues must evolve into a serial
production model, with tradition-
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al manufacturers adapting to a
new systems integrator role. The
current typical timeline of 1-3
years to manufacture a single
satellite needs to change, with
satellite manufacturers needing
to be able to complete multiple
satellites on a weekly basis and
handle order books of hundreds.
Frost and Sullivan argues that
the market will open up to many
new manufacturing entrants.
l Full report page 14
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Smaller exporters set to
benefit from financing
maller exporters in the
UK space sector can now
beneﬁt from increased
support after UK Export
Finance (UKEF) introduced
changes that mean a more
relaxed line on supporting
projects led by overseas
contractors. As long as there is
at least 20% UK content – an
essential aspect for ﬁnancing –
UKEF will now consider
applications from lead
contractors outside the UK.
Peter Maplestone, UKEF
senior underwriter for space
says that this will facilitate
projects that support smaller
exporters and sub-contractors.
“It opens the door to help
companies further down the
supply chain,” he adds.
The mission of UKEF is to
ensure that no viable UK export
fails for lack of ﬁnance or
insurance from the private
sector, while operating at no net
cost to the tax payer. “We
support any form of export as
long as there is a return for the
UK,” says Mr Maplestone. UKEF
helps UK exporters to win

Will megaenough to
he race is on among
businesses to bring
increased small launch
capability to the market, but
doubts remain as whether
even the volume ambitions of
the satellite megaconstellation operators will be
enough to sustain so many
launch providers.
Many commentators
agree that there are far
more launch vehicles
under development
than ca be
supported
under even
the most
optimistic
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contracts by providing
attractive ﬁnancing terms, and
to fulﬁl orders by supporting
working capital loans. It also
works to ensure that UK
exporters get paid by insuring
against buyer default.
UKEF can give overseas
buyers attractive long-term
ﬁnancing, giving UK exporters a
more competitive offering. It
can provide support through
guarantees of up to 85% to
banks, and through direct
lending to overseas buyers that
source from the UK. Flexible
ﬁnancing options include
Islamic ﬁnance, local currency

ﬁnancing, long terms of 2-10
years and capital markets
reﬁnancing.
Further, UKEF can help UK
companies access working
capital to fulﬁl a contract, giving
them the ability to take on more
contracts and increase their
turnover. This includes
guarantees of up to 80% to
UK companies’ banks who lend
working capital for export
orders under the export
working capital scheme (EWCS)
and guarantees of up to 80% to
UK companies’ banks for
contract bonds under the bond
support scheme (BSS).

UK and US collaborate on space weather
he UK will develop a
new instrument for
use on space weather
monitoring spacecraft to
observe the solar wind, in
order to protect astronauts,
satellites and ground
infrastructure.
Thanks to €8 million
(£7million) funding from the
UK Space Agency, allocated
through the European Space
Agency (ESA), scientists at
UCL’s Mullard Space Science
Laboratory (MSSL) will develop
a cutting edge ‘plasma analyser’
which, when placed in deep
space, will give early warning of
imminent, damaging space
weather.
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Space weather is a global
concern, so the UK Space
Agency and ESA will collaborate
closely on science, space and
ground systems technology with
the National Aeronautics and
Space Administration (NASA)
and National Oceanic and
Atmospheric Administration

(NOAA) in the United
States. UK Space
Agency CEO Graham
Turnock said: “Space
weather has the
potential to cause
severe disruption to
critical satellite and
ground-based
infrastructure, so it’s
essential that we
take steps to mitigate this threat
through improving our ability to
forecast extreme solar activity.
“The space weather mission
projects our global inﬂuence by
partnering with Europe and the
USA, driving and protecting
future UK knowledge and
prosperity, and keeping Britain

safe and secure from potential
impacts of space weather.”
In the next 5 years NOAA and
ESA with support from the UK
are planning to launch two
complementary solar
monitoring satellites. The UK’s
‘plasma analyser’ will ﬂy on
ESA’s L5 space weather
monitoring mission to observe
solar wind.
The UK Space Agency is
working with ESA and the US’
NOAA on their complementary
L1 space weather monitoring
spacecraft. RAL Space in the UK
is also working on optical
instruments for space weather
missions under the current ESA
programme.
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-constellations be
sustain launchers?
industry projections, with a
panellist at the Satellite 2019
conference in May going so far
as to say that, of the 100-plus
companies currently
developing small launch
vehicles, he expected perhaps
only as many as seven to
survive. There are concerns
for the industry, too, outside

of the small launch sector,
with panellists at Satellite
2019 predicting no more than
30-35 launches a year for
most of the next decade. With
launch companies aiming at
8-12 launches per year, that
implies a market for just four
companies. The assertion was
that two of those would be in
Europe and two in the US.
As a ﬁnal caution, they
noted that the commercial
launch market was
ﬂat, at best, and
was likely to stay
that way for the
next few years.

£2m funding to develop
UK spaceport capability
uture spaceports
can apply for a
share of £2 million
to support plans for small
satellite launch from
aircraft and sub-orbital
ﬂight from the UK,
Science Minister Chris
Skidmore announced at
the end of last month.
Sites such as Newquay in
Cornwall, Campbeltown and
Glasgow Prestwick in Scotland,
and Snowdonia in Wales are
already developing their suborbital ﬂight, satellite launch and
spaceplane ambitions. The £2
million strategic development
fund, opened by the UK Space
Agency, will help sites like these
accelerate their plans further.
Mr Skidmore said: “This new
fund will help develop ambitious
proposals to enable spaceplanes
and aircraft capable of deploying
satellites to operate from future
UK spaceports, as part of the
government’s modern industrial
Strategy.”
The potential spaceports can
now submit applications to
enable research into the market
opportunities offered by new
and emerging horizontal
spaceﬂight technologies. Grant
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recipients can then use this
research to develop an individual
business case for offering
horizontal launch services from
the UK in the early 2020s, better
positioning themselves to
engage with potential suppliers
and investors.
Claire Barcham, director of
commercial space at the UK
Space Agency, said: “The UK
Space Agency is helping
prospective spaceports seize the
commercial opportunities
offered by the increasing
demands for launch. We are
working closely with the industry
to ensure the UK becomes a
global leader in providing access
to space for small satellites and
sub orbital vehicles.”
Individual applicants will be
able to apply for up to £500,000
of funding and can ﬁnd out more
details on the UK Space Agency
website.

New SpaceFibre standard provides high speed
data transfer onboard spacecraft
TAR-Dundee’s efforts in
developing a next
generation SpaceWire
technology have been rewarded
with the publication of the
SpaceFibre standard “ECSS-EST-50-11C – SpaceFibre – Very
high speed serial link” by the
ESA’s standardisation body, the
European Cooperation for Space
Standardisation.
SpaceFibre provides data
signalling rates of 6.25 Gbit/s in
current ﬂight technology, over
electrical or ﬁbre optic cables,
while its multi-laning features
allow up to 16 lanes to be
combined into a single link,
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giving a theoretical link rate of
100 Gbit/s. SpaceFibre offers
much more than high data rates,
however. The technology is
capable of detecting, isolating
and recovering from faults in the
link where they occur, which
prevents faults from propagating
and causing further errors.
SpaceFibre provides galvanic
isolation, transparent recovery
from transient errors, error
containment in virtual channels
and frames, and “Babbling
Node” protection. Very versatile
quality of service mechanisms
allow scheduled, deterministic
communication without wasting

any network bandwidth.
These powerful
capabilities mean that
SpaceFibre is not only
suitable for very high data
rate payloads such as
synthetic aperture radar
and multi-spectral imaging
instruments; it can also be used
for network and equipment
management and for
deterministic command and
control type applications.
SpaceFibre allows each of
these trafﬁc types with very
different requirements to share
a single network, with each
trafﬁc stream operating

independently within its own
virtual network.
SpaceFibre has been and is
being designed into its ﬁrst
ASICs, on-board equipment and
space missions. The powerful
Ramon Chips RC64 many-core
DSP features STAR-Dundee IP to
provide 12 SpaceFibre ports
each offering up to 6.25 Gbit/s
data signalling rate.
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National space programme will
bring coherence to the sector
he UK has a long space
heritage, from the launch
of Ariel in 1962 which
made the UK the third nation in
space, to the creation of the UK
Space Agency in 2010, with the
start of sector cooperation. 2017
saw the UK’s space ambitions
move forward again with plans
for sovereign low cost launch
capability, and in 2018 the
sector published its strategy for
future growth.
Now 2019 has seen
proposals for a ‘National Space
Programme Framework’.
Delivered by the Space Growth
Partnership, this is intended as a
mechanism by which the space
sector and the Government will
come together to ensure
coherence across the industry.
Speaking about the National
Space Programme at the Space
Exports Forum in May, Jaime
Reed, director of consulting
services at CGI, said: “It
recognises that the industry is at
an inﬂection point, partly
because of the
commercialisation of space, and
compounded by factors such as
the loss of access to Galileo,
uncertain participation in the
future EU space programme,
fragmented domestic
capabilities, and the fact that
space is becoming increasingly
contested and congested.”
A strategic partnership can
pursue £75bn of new global
opportunities by securing UK
leadership in the
commercialisation of space,
retaining and building up
strategic sovereign capability
and assets, and improving
competitiveness.
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£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

“We’ve been working on a
space sector deal for a while
now, and last year came very
close, but didn’t quite get it over
the line,” said Mr Reed. “There is
an ongoing opportunity to keep
pressing and developing the
deal, with lots of good feedback
from the space minister. A key
part of delivering an integrated
sector deal will be the National
Space Programme.
“It’s a relatively modest
programme in international
terms, but very strategic and
focused on key capabilities.”

Funding implications
With a foundation phase during
2019, and a potential start date
of April 2020, the National
Space Programme would see
funding of £560m over ﬁve
years, with the Government
operating as an anchor
customer to enable industry to
develop novel business models.
It will create the necessary
business environment for
success, accelerating access to
ﬁnance, creating a competitive
and agile regulatory

environment, and increasing
exports and inward investment.
Further, it will continue to drive
growth from European
institutional programmes.
“The goal is to have the
National Space Programme
replacing ad hoc investments
with a sustained £70m
programme of investment to
ensure consistency,” said Mr
Reed. “That will focus on four
key technologies: global
surveillance and positional
awareness; connectivity
services; in-space robotics; and
low cost access to space.”
Looking at national space
spending versus ESA
contributions by different
European countries, it is clear in
comparison that the UK’s
national spending is dwarfed by
its ESA contribution. “Other
countries are not only investing
in ESA but they are also
investing nationally, which is
enabling them to go out and win
contracts,” said Mr Reed.
The UK’s National Space
Programme would provide a
focus for purely national interest

Anchor customer
One area of focus is around
having the Government as an
anchor customer to unlock
investment – not just for launch
capability for also for space
services and space equipment.
“There is recognition that the
UK’s position in the global space
industry is changing, and that
the Government needs to step
up and do something a bit
different.”
The National Space
Programme is still under
development, with a number of
meetings having taken place to
see how the structure that goes
around it can be improved, and
in particular how it is framed
relative to the Government’s
industrial strategy – which is
itself evolving.
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and for bi- or multi-lateral
collaboration outside of ESA. It
would provide national near
market exploitation of ESA
research, and would drive
increased R&D to enable the UK
to secure better value from ESA
programmes.
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Newport, Wales
24-26 September 2019
Wales will play host to the 2019 UK Space Conference.
This biennial flagship event brings together the entire space
community, including government, industry, academia, research
and financial communities. The conference will offer the space
community unrivalled opportunities to meet, network, do business
and shape the landscape for the coming years.

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

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

“

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

”

Space legislation

One nation or all nations: who
should make the laws for space?
he United Nations’ consensus process,
through its Committee on the Peaceful
Uses of Outer Space (COPUOS) has
accomplished much over the decades, most
notably helping to produce the five space
treaties and related guiding principles. But it
has failed to produce an international
framework of laws to facilitate humanity’s
departure from our home planet.
At the April 2019 meeting of its legal
subcommittee, a proposal by Greece and
Belgium to use COPUOS to draft such a
framework failed to achieve consensus. At the
same meeting, Austria, one of the 18 current
State Parties of the Moon Treaty, called on
other nations to adopt it. The Moon Treaty,
with the proper Implementation Agreement
(IA), now offers the best hope for doing so.
Such an agreement would need to
address many issues, most involving private
enterprise and settlements. Although critics
of the Moon Treaty have argued that it would
hinder commercial/private space activities,
with the proper Implementation Agreement
it would in fact enable them. The Space Treaty
Project has proposed a ten-paragraph
Implementation Agreement that is based on
four organisational principles:
l The
legal
framework
must
be
comprehensive in scope and include all
private activity
l Trade private property rights for public
policy obligations (The Grand Bargain)
l Defer issues currently at impasse (for
example monetary sharing of benefits) by
creating a governance process for making
future decisions
l Build on and integrate current institutions
and processes
The provisions of this Agreement and the
Treaty shall be interpreted and applied
together as a single instrument. In the event
of any inconsistency between this Agreement
and the Treaty, the provisions of this
Agreement shall prevail. After the adoption of
this Agreement, any instrument of ratification
or formal confirmation of or accession to the
Treaty shall also represent consent to be
bound by this Agreement. No State or entity
may establish its consent to be bound by this
Agreement unless it has previously established or establishes at the same time its
consent to be bound by the Treaty.
1. Creation of Agency: The States Parties
shall create as soon as is practicable an
agency (“Agency”) to administer the
provisions of the Agreement Governing The

T

6

MOVING FORWARD WITH THE MOON TREATY
The significance of space law has increased
as both countries and private enterprise
have expanded their technical capabilities.
Companies are already planning to mine
resources on the Moon and nearby
asteroids.
As a follow-on to the Outer Space Treaty,
and drawn up in 1979, the Agreement
Governing the Activities of States on the
Moon and Other Celestial Bodies, better
known as the Moon Treat or the Moon
Agreement, is a multilateral treaty that turns
jurisdiction of all celestial bodies (including
the orbits around such bodies) over to the
international community. Thus, under the
Moon Treaty, all activities must conform to
Activities Of States On The Moon And Other
Celestial Bodies (“Treaty”) and this
Implementation Agreement (“Agreement”).
2. Licenses for private activity: The
Agency shall be authorised to issue licenses
to non-governmental entities (“NGE”) for the
priority exploitation of resources. Exploitation
of resources shall include but is not limited to:
l The extraction of materials
l The use of a location for any other
commercial activity
l The use of a location for a settlement.
Use by governments is authorised under
Articles 8 and 9 of the Treaty. Use of a location
for scientific activity shall be classified as
government, commercial, or settlement
depending on the sponsor of the activity.
3. Requirements for licence: The Agency
shall issue a licence upon the proper
application by an NGE, provided that the
applicant
l Is approved and supervised by a national
government
l Agrees to accept the public policy
obligations of the Treaty as described in
Paragraph 4
l Agrees to share technology as described
in Paragraph 8.
The licenced shall describe the extent,
duration, and nature of the activity. The
licence shall be revoked if, at any time, a
licensed NGE fails to comply with this
Agreement.
4. Public policy obligations: The public
policy obligations of the Treaty that are
applicable to NGEs are as follows:
l Using outer space exclusively for peaceful
purposes (3.1)

international law, including the United
Nations Charter. This treaty has so far only
been adopted by 18 countries, and none of
the space-faring ones.
There are two provisions that are sticking
points: the requirement that countries
create a framework of international laws to
regulate activities in space, and the
declaration that outer space is the “common
heritage of mankind” (CHM).
Even though there is no legally binding
definition of the CHM, some fear that it
would lead to mandatory fees for the use of
outer space and the creation of a superagency that would inhibit rather than enable
commercial activity.
l Providing cooperation and mutual
assistance (4.2)
l Informing the public of activities
(including compliance with the Registration
Treaty) and any scientific discoveries (5.1)
l Informing the public of any phenomena
which could endanger human life or health, as
well as of any indication of organic life (5.3)
l Protecting the environment (7.1)
l Preserving areas of “special scientific
interest” such as historic landing sites (7.3)
l Allowing free access to all areas by other
parties (9.2)
l Honouring the Rescue Treaty (10.1)
l Informing the public of the discovery of
resources (11.6)
5. Dispute resolution: Any dispute over
the use or development of a specific area or
resource shall first be addressed using the
consultation process detailed in Article 15 of
the Treaty. If that process fails, the dispute
shall be resolved by binding arbitration in
accordance with the 2011 Permanent Court
of Arbitration Optional Rules for Arbitration of
Disputes Relating to Outer Space Activities.
The Agency shall be a member of the
Arbitration Panel.
6. Collection of fees: The Agency is
authorised to collect a fee for the issuance of
a licence. By adoption of this agreement, the
States Parties authorise the use of such fees
for the administrative costs of the Agency. In
order to minimise costs, the Agency shall be
operated in a cost-effective manner. The
collection and use of fees for any other
purpose must be authorised by the States
Parties. The States Parties shall create a
process of governance for making such

www.spaceindustrybulletin.com
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INFORMATION SHARING PROVISIONS OF SPACE TREATIES AND NORMS
Outer Space
Treaty

Registration
Convention

Moon Treaty

Building Blocks

UN-COPUOS

Nature (1)

l

l

l

l

l

Location

l

l

l

l

l

Results

l

l

l

Inspection

l

l

l

l

Launching State

l

(l)

l

Designation

l

(l)

l

Date/Time

l

l

l

l

l

(l)

l

l

Duration

l

l

Endangering Phenomena

l

l

Scientific Discovery/Life

l

l

Discovery of Resources

l

?

(l)

l

Orbital Parameters
Termination

Priority Rights
Harmful Impacts of Activity

X

Best Practices

(l)

l

Heritage Sites

(l)

l

Scientific Sites

(l)

l

Re-entry/Decay/Non-Functioning

l

Web Links

l

(1) includes function, purposes, and conduct
decisions as authorised under Article 18 of
the Treaty.
7. Standards and recommended practices: States Parties, in consultation with
private enterprise and international
organisations, shall develop technology
standards and recommended practices for
the safe use and development of space
resources. Any dispute over the development
and/or the application of such standards
shall be resolved in accordance with
Paragraph 5.
8. Sharing technology: In accordance
with Treaty Article 4, States Parties shall
develop a process for sharing technology on
a mutually acceptable basis. Until or in the
absence of such a process, NGEs shall licence
technology at no more than market rates.
Technology that is subject to export controls
shall be excluded from these requirements to
the extent necessary to comply with said
controls. Any dispute shall be resolved in
accordance with Paragraph 5.
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(l) proposed implementation agreement
9. Heritage sites: The use or disturbance
of any location on the Moon or other celestial
body that is the site of a historical mission
that occurred prior to the year 2000 is
prohibited pending a final determination of
the site’s status as a Cultural Heritage Site.
This prohibition applies to the location of any
equipment and any evidence of presence (for
example footprints and tracks). The States
Parties shall develop standards and
recommended practices for making such
determinations or shall designate another
entity/process for making such determinations that will be binding on the States
Parties.
10. Controlling law – rights of Individuals, settlements: In accordance with
Treaty Article 12, the controlling law at any
location shall be the law of the country that
authorised/supervises the licencees using
that location, subject to this Agreement and
Treaty. Relations between locations of
different nationalities will be governed by

current international law, starting with the
Liability Convention, until such time as new
substantive rules are created under the
governance process in Paragraph 6.
The proposed Implementation Agreement
is not meant to resolve every issue in space
governance. Rather, it is meant to provide the
minimum framework of international law that
is necessary for public and private activity on
the Moon and beyond. It builds upon current
institutions and processes while creating new
governance for issues that are not yet ripe for
resolution.
l Author Dennis O’Brien is a space
lawyer, former member of the NASA
Hastings Research Project, and currently
president of The Space Treaty Project.
The Project is a member of The Moon
Village Association; Mr O’Brien sits on its
Coordination and Cooperation
workgroup. For more information, go to
www.spacetreaty.org
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Liability, insurance and charging
under the Space Industry Act
key strand of the Government’s
Industrial Strategy is for the UK to
hold a greater share of the commercial
spaceﬂight market, worth an estimated £25
billion over the next 20 years, by developing
safe and competitive commercial spaceﬂight
for small satellite launch and sub-orbital ﬂight
from the UK.
To facilitate this, it passed the Space
Industry Act 2018 (SIA), which establishes
the regulatory framework to enable
spaceﬂight and associated activities to take
place from the UK. Keen to gather industry
views to help inform the further development
of the framework, the Government published
a call for evidence on 27 March 2018 and
included questions about liabilities, insurance
and charging provisions.
In terms of liability, the key issue about
which evidence was sought was the impact
on launch vehicle operators of holding
unlimited liabilities, and the use in contracts
of cross waivers of liability for injury or
damage arising out of spaceﬂight activities.
The questions relating to insurance were
relevant to the new activities to be regulated

A

under the SIA, namely: launch from the UK
(space and sub-orbital), the operation of a
spaceport and the provision of range control
services in the UK. The key issues about
which evidence was sought were the cost and
availability of third party liability insurance
(TPL) assuming an unlimited liability and the
methodology for setting the minimum TPL
insurance requirement. The call also included
questions about other types of insurance that
may be required for these new activities and
the use of ﬁnancial securities instead of
traditional insurance policies.
Finally, the questions on charging were
relevant to all of the activities to be regulated
under the SIA and those currently regulated
under the Outer Space Act 1986 (OSA). These
include launch from the UK (space and suborbital), procurement of a launch by a UK
satellite operator on a UK or overseas launch,
the operation of a spaceport in the UK, the
provision of range control services in the UK
and the operation of a satellite in orbit by a UK
entity both from the UK and overseas. The
key issues about which evidence was sought
were in relation to industry’s preferred

PROVISIONS UNDER THE SPACE INDUSTRY ACT
l Section 34 places a strict liability for injury or damage caused by a craft or space object
of an operator carrying on spaceﬂight activities in the UK. The uninvolved general public
suffering injury or damage can bring a claim against the operator without having to
prove fault.
l Section 36 places a liability on an operator carrying on spaceﬂight activities to indemnify
the UK Government or listed person or body for any claims brought against them for
loss or damage caused by those activities.
l Section 37 protects the Secretary of State, a regulator and other bodies who may carry
out functions under the Act from liability in respect of spaceﬂight activities, except in
the case of wilful misconduct or gross negligence.
l In section 12(2) there is a power to specify a limit on an operator’s liability to indemnify
the UK Government under section 36.
l In section 34(5) there is a power to make regulations to limit the amount of liability of
an operator for injury or damage to third parties.
l Where these liabilities are limited Section 35 provides a power to the Secretary of State
to indemnify an operator for claims against it that exceed their insurance cover.
l There is also a duty on Government to indemnify a claimant where injury or damage
exceeds an operator’s limited liability.
l Section 38 provides a power to make regulations to require holders of licences and
others engaged in spaceﬂight activities to be insured. This applies to all activities
regulated under the Act – operation of a spaceport, provision of range control services,
launch from the UK and in orbit operations.
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approach to charging, experience of charging
regimes in other countries and information
about the expected costs associated with
carrying out these spaceﬂight and associated
activities.

Liabilities
Unlimited liability for launch activities
from the UK: Respondents were asked what
impact having an unlimited liability to
indemnify Government and to indemnify
claimants (third parties) would have on
launch activities from the UK and how this
might affect a UK launch business. Most
respondents who replied to these questions
said that they wanted to see a limit on
liabilities for launch activities from the UK.
Most respondents thought that by not
having a limit on liabilities, the UK would be at
a
disadvantage
when
competing
internationally. This was because other
countries have a limit and also due to
concerns around availability and/or cost of
insurance and lack of clarity for business as
to level of potential exposure to liabilities. A
number of respondents also thought that the
Government should share liability with
operators. Having a limit was therefore
considered necessary to make the UK more
attractive for launch.
Questions were also asked about how
such a limit should be set, if Government
deemed it appropriate to limit liabilities for
launch activities from the UK. Most
respondents generally preferred to see some
sort of variation in any liability limits applied
to reﬂect risks associated with different types
of launch. There were a number of different
views as to how the limit could be calculated
and applied. Some respondents said they
would prefer a set limit for various mission
types (for example, by launch vehicle type or
by mission classiﬁcation; standard or nonstandard), whilst others thought limits could
be set on a case-by-case basis using a
‘Maximum Probable Loss’ approach as is
used in the US or Australia.
Operators thought that both types of
liability (i.e. an operator’s liability to indemnify
Government and an operator’s liability to
third parties) should be limited.
Cross-waivers: Questions were also asked
about conditions within licences that
mandate the use of cross waivers of liability
in contracts for injury or damage from
carrying out licensed activities. Most
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respondents were familiar with the use and
purpose of cross waivers as it is standard
practice for launch activities in other
countries such as the US and France.
One respondent thought that the use of
cross waivers could threaten small operators
with liquidation unless they had insurance.
Another respondent stated that it is vital to
identify contractually who is liable for each
particular type of risk in spaceﬂight activities
from the UK to prevent complex liability
claims.

CATEGORIES OF REGULATED OPERATIONS

Insurance
Availability and cost of insurance:
Questions were asked about the availability
and cost of third party liability (TPL)
insurance. Seven respondents commented
that TPL insurance is unavailable to cover an
unlimited liability. This was expressed by both
space sector and insurance sector
respondents. One respondent noted that
insurers have a maximum limit of liability that
they could be exposed to and in addition,
need to monitor any accumulation that might
occur from one event.
There were a few comments that it is
possible to secure a set amount of TPL
insurance if the launch vehicle has ﬂight
heritage and the level of insured risk is known.
One respondent said that for newer launch
vehicles it might be more difﬁcult to obtain
hull/asset insurance, although TPL insurance
might still be obtainable. The same
respondent thought the ﬁrst launch from the
UK might not be insurable or would be
prohibitively expensive to insure for these
reasons. Some respondents had noted that
cost and availability of insurance had
impacted on their operations.
Respondents said that there are a number
of factors that inﬂuence TPL insurance
premiums, including the level of risk, level of
cover sought (including whether any excess
is applied) and prevailing market conditions.
A number of respondents noted that if there
is a large claim paid by the market in the
future, then this may impact the availability
and cost of insurance.
Maximum Probable Loss approach: The call
included questions about using an MPL
approach as a way of setting the amount of
TPL insurance for UK launch (both orbital and
sub-orbital). There were mixed views on
adopting this approach across the responses
to questions in both the insurance and
liabilities sections of the call for evidence.
Slightly more respondents favoured an
MPL approach than not – stating that such an
approach is familiar to many operators and
the calculations for insurance requirements
can be tailored to the individual operation
concerned, making
insurance
more
affordable. One of the objections raised
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regarding an MPL approach was the
additional costs that would be involved in the
modelling work by operators. Some
respondents instead preferred a set amount
of TPL insurance or alignment with the trafﬁc
light system, citing the approach taken to
licensing in-orbit operations of satellites
under the OSA currently.
Insurance requirements for a spaceport
other than TPL insurance: Questions were
asked about the types of risks that
spaceports would expect to insure against.
Respondents identiﬁed the following as
possible types of cover that might be
applicable to spaceports:
l Property damage to ground infrastructure
l Weather damage/natural disasters
l Property damage to aircraft/spacecraft
l Environmental/pollution damage
l Security risks
l Ground handling risks
Respondents considered that such cover
could be obtained through conventional
insurance products.
Insurance for a range control service
provider other than TPL Insurance:
Questions were asked about the types of
risks that range control service providers
would expect to insure against. There were
few responses to these questions. Premises
and products liability insurance were two
examples cited by one respondent.
Alternative Securities: Questions were
asked about the use of alternative ﬁnancial
securities instead of traditional insurance, the
types of securities that might be appropriate
and whether such securities would be used.
Half of the respondents answered questions
on securities. Whilst a number of these

respondents thought that including
provisions in respect of securities was useful,
the actual use of such securities was thought
to be unlikely, with only one respondent
saying that they would be likely do so. One
respondent observed that making use of
securities favours larger organisations.
One respondent stated that securities
would need to be realisable tangible assets, if
such an approach were adopted.

Charging
Questions were asked in relation to the
approach to setting charges under both the
SIA and the OSA. The overwhelming
preference of those that responded was for a
ﬁxed fee approach to setting charges (often a
single ﬁxed fee) to provide greater certainty
for applicants. Some respondents did
advocate an hourly rate approach,
particularly in cases where repeat licences
were sought which should see a reduction in
costs per licence.
One respondent also quoted section 6 of
the Government’s Managing Public Money
document, suggesting that ‘the standard
approach is that the same charges should
apply to all users of a deﬁned category of
services.’
There were some concerns that early
users of the licensing system could be
penalised with higher costs, with a suggestion
that costs of the licensing service should be
averaged out over a number of years. There
were also some concerns that third party
costs (where the Government procured
external advice) could be excessive, with no
input from operators as to whether such
advice is needed.
Also respondents commented that others
may subsequently beneﬁt (both in terms of
the third party advice and the regulator’s
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more general increased regulatory experience
over time) at the expense of those for whom
the advice was sought originally.
Some respondents suggested reviewing
whether a fee should be charged at all, citing
competitiveness when compared with other
regimes – especially the US where there is no
fee for obtaining an operator or launch
licence. One respondent suggested that the
rationale for licensing meant that the state
should carry the cost, citing the US approach.

Government response
Liabilities: Launch (both to orbit and suborbital) from the UK is a completely new
activity and given the risks involved, evidence
is required to demonstrate that exercising the
power to limit both the launch vehicle
operator’s liability to third parties and their
liability to indemnify Government is
necessary. The report argues that a
substantive response to the call for evidence
was not received to provide the evidence
necessary to justify a limit on liabilities for
launch activities from the UK.
Therefore, the Government is in the
process of commissioning further detailed,
robust and independent research to inform a
decision as to whether a limit on an operator’s
liabilities for launch from the UK is justiﬁed. It
will also examine the level at which a limit, if
considered appropriate, should be set. This
will take into account the current ongoing
work on the methodology for setting the
minimum TPL party liability insurance
requirement for launch activities from the UK.
If the evidence commissioned does
demonstrate that a limit on liabilities is
justiﬁed, the Government would need to
assess any ﬁnancial, state aid and other legal
implications before being able to bring a limit
into force in legislation.
Insurance: Currently, under the Outer Space
Act 1986 (OSA), a licensee is required to
demonstrate they hold TPL insurance to a
speciﬁed minimum amount for the activities

STAKEHOLDERS WHO RESPONDED TO THE CALL FOR EVIDENCE

Satellite operators

Echostar Satellite Services
OneWeb
Alba Orbital
SES
Inmarsat Global

Launch vehicle operators

Vector Launch Services
Orbital Express Launch (Orbex)
Lockheed Martin UK

Sub orbital operators

Blue Origin

Insurers

Marsh Space Projects
AIG Europe Limited
Global Aerospace Underwriting Managers

Other

Microlaunch Systems
Bryce Space and Technology

licensed under that Act before a licence is
issued. The Government’s policy will be to
continue to require a minimum amount of TPL
insurance for activities regulated under the
OSA and to also require TPL insurance for the
activities to be regulated under the SIA.
As already highlighted, as spaceﬂight and
associated activities are risky in nature, it is
important that those suffering damage or loss
as a consequence can be compensated.
Therefore, TPL insurance provides an
important resource to meet potential claims.
The UK Space Agency, the Department for
Transport and the Civil Aviation Authority are
currently working with the Government
Actuary’s Department to develop a
methodology for calculating the amount of
potential TPL claims that an operator could
incur in a realistically probable scenario. This
will be used to set the minimum amount of
TPL insurance required by those engaging in
launch activities from the UK.
This is similar to the MPL calculation used
in the US and Australia but will take into
account factors speciﬁc to the UK (for
example, the way in which compensation

ENGAGING WITH THE UK SPACE SECTOR
Ahead of formal consultation on draft
regulations and associated guidance, the
UK Space Agency, Department for
Transport and Civil Aviation Authority have
begun a programme of plenary events to
engage with the sector on the development
of new legislation and future regulation.
To date the Agency has hosted two events
on risk, a key part of the UK legislative
framework to assure safety, and, going
forward, plans to cover other issues such as
environmental aspects and liabilities. In
addition, the UK Space Agency is actively
seeking feedback from industry on what
other areas it would be helpful to discuss.
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As part of wider activity to strengthen
engagement with industry, the UK Space
Agency is also looking to initiate a regular
Industry Forum. This will be an open forum
and provide us with a mechanism through
which we can update industry on key
programme developments and forthcoming
opportunities. It intends that this forum will
complement the plenary sessions, and also
be supported by a regular spaceﬂight
programme e-newsletter.
The UK Space Agency will continue to
engage with the sector as the development
of secondary legislation and guidance to
support the Space Industry Act continues.

claims are currently dealt with by UK courts).
We will discuss the ﬁndings with stakeholders
when this work is concluded.
The Government is aware that TPL
insurance is not available to cover an
unlimited liability. Government policy has
always been to require a speciﬁc amount of
TPL insurance as a condition for obtaining a
licence under the OSA. The Government
believes that there is sufﬁcient capacity
currently in the market to provide TPL
insurance for a speciﬁed amount for the types
of launch operations proposed from the UK.
The Government has noted the responses
in relation to insurance (other than TPL) that
may be required for spaceﬂight and associated activities as well as the responses on the
use of securities and will consider this further.
Charging: The Government has noted the
views expressed on charging; a clear
preference for a ﬁxed fee approach and
reduced fees for processes such as licence
renewals. Under the guidance in Managing
Public Money (the HM Treasury Guidance on
how to handle public funds), the costs of
providing services should be fully recovered
from the users of the service.
Therefore, it is currently proposed that
charging schemes under both the SIA and
OSA will be based on cost recovery. The
Government is now assessing whether a ﬁxed
fee approach could be designed to
accommodate the range of regulated
activities and the types of operation which
might be proposed. This also includes how
requests for repeat licences can be handled
where less assessment is required than the
original licence application.
l Extracted from the UK Space Agency
document “Call for evidence: Space
Industry Act 2018 – Government
response” published 28 May 2019

www.spaceindustrybulletin.com

UK space economy
NO SECTOR DEAL YET, BUT GOVERNMENT BACKS PLANS FOR THE UK IN SPACE
GOVERNMENT COMMITS UP TO £20 MILLION TO SUPPORT SPACEPORT CORNWALL AND VIRGIN ORBIT
The UK Space Agency and Cornwall Council Virgin Orbit to make horizontal launch a Council, the LEP and the UK Space Agency
intend to make available up to £20 million reality from Cornwall will help further our in making this partnership a reality.”
Last month Science Minister, Chris
for Spaceport Cornwall and US launch position as a leader in the new space age.
“Alongside our commitment to the Skidmore, visited Cornwall Airport Newquay
operator Virgin Orbit to develop facilities and
operational capabilities that would enable proposed vertical launch spaceport in to meet some of those involved in Cornwall’s
small satellite launch from Cornwall in the Sutherland, this is making the UK the most thriving space sector and hear more about
early 2020s. This investment remains attractive place in Europe for those looking their ambitious plans for horizontal
spaceﬂight. Julian German, leader of
subject to business case approval to Earth’s orbit and beyond.”
The UK Government is working with the Cornwall Council, said: “With assets like
processes, including from Cornwall Council
United States to establish the necessary Spaceport Cornwall, world-class mission
later this year.
The funding would consist of up to £12 technical and legal safeguards for US space control facilities at Goonhilly Earth Station
million from Cornwall Council and up to launch vehicle operations from UK launch and superb digital connectivity, Cornwall will
£7.85 million from the UK Space Agency, sites. The US State Department has already play a vital role in the growth of the global
including a contribution of £0.5 million from approved a Technical Assistance Agreement space economy.
Mark Duddridge, chair of the Cornwall
the Cornwall and Isles of Scilly Local allowing detailed technical discussions and
strategic planning to commence. This would and Isles of Scilly Local Enterprise
Enterprise Partnership.
Spaceport Cornwall could create 150 allow Virgin Orbit, which is also investing Partnership said: “This announcement is the
jobs and enable the UK to compete for a around £2.5 million in the project, to operate culmination of ﬁve years’ hard work and will
share of the global market for launching its LauncherOne system and Cosmic Girl be transformative for Cornwall. It puts us at
small satellites worth a potential £3.9 billion carrier aircraft from Cornwall Airport the heart of the international satellite launch
to 2030. Launch from the UK will be an Newquay. A maiden US launch is expected market, offering affordable access to space,
and will inspire a generation.
opportunity to inspire children and young later this year.
“I am excited to announce that today the
Dan Hart, CEO of Virgin Orbit, said: “We
people to take up careers in science,
engineering or even as space entrepreneurs. are very proud to play a role in bringing LEP have committed a further £0.5 million
Business Secretary Greg Clark said: space launch back to Britain – with a to the funding package as a Growth Deal
“Space is not only about pushing the revolutionary new level of ﬂexibility and investment into Spaceport Infrastructure.”
Aviation Minister Baroness Vere said:
boundaries of human knowledge, it is a responsiveness. The Virgin Orbit team has
rapidly growing sector of our economy now demonstrated every major assembly of “Government support and collaboration
which plays a key role in our modern our LauncherOne system and are within with operators like Virgin Orbit will help
Industrial Strategy, promotes global Britain arm’s reach of bringing to the UK. We’re cement the UK’s position as an aviation
and ensures our national security. These thankful for the leadership of Minister world leader, unlocking potential and
exciting plans from Spaceport Cornwall and Skidmore, MP Steve Double, Cornwall creating jobs.”

€8M fUNDING TO DEVELOP NEW INSTRUMENT TO MONITOR SPACE WEAThER
As well as opportunities, space also to develop a new instrument – a ‘plasma
presents threats. Space weather occurs analyser’ – to monitor space weather. When
when the Sun sporadically ejects material placed in space between the Earth and the
and radiation which can be hazardous to Sun, this would give early warnings to allow
astronauts
and
disrupt
electrical industry and space operators to take
infrastructure, communications, aviation corrective action to protect assets such as
and satellite navigation.
power grids.
The UK Space Agency is providing €8m
The UK Space Agency and European
(£7m) funding for leading scientists at UCL Space Agency (ESA) will collaborate closely

on science, space and ground systems
technology with NASA and the National
Oceanic and Atmospheric Administration
(NOAA) in the United States.
In the next ﬁve years NOAA and the
European Space Agency, with support from
the UK, are planning to launch two
complementary space weather monitoring
spacecraft.

NATIONAL SPACE COUNCIL WILL PROVIDE STRATEGIC LEADERShIP ON SPACE ACROSS GOVERNMENT
The UK can use its space capabilities
Government’s commitment to space. more than £70 billion of emerging
to promote security, prosperity and science, Satellite technology is crucial to our daily commercial opportunities and foster crucial
as well as trade, international partnerships lives, for observing the Earth and gathering industrial capabilities.
and global inﬂuence. A new National Space vital climate change data, and the space
Andy Green, President of UKspace, said:
Council, to be established later this year, will industry is growing rapidly with 42,000 jobs “We
welcome
the
Government’s
provide strategic leadership on space across across the country. Establishing a National announcement to establish a National
government, coordinating all aspects of the Space Council is a landmark occasion and Space Council. Around the world
UK’s space strategy, investment and use of will help put space at the heart of governments act as key customers,
space through a new National Space government policy.”
enablers and regulators of space.
Framework.
The UK will remain a leading member of
“The creation of a National Space
Science Minister Chris Skidmore said: the European Space Agency and is also Council is critical step to a more joined up
“As we approach the 50th anniversary of the considering
a
national
investment approach across government to support the
Apollo
11
moon
landing,
these programme to forge new international growth of the UK space sector and mirroring
announcements demonstrate the UK partnerships, position the sector to access the approach taken in the United States.
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Funding and financing
018 was a record-setting year for startup space. During the year, the start-up
space industry saw over $3.2 billion in
investment, marking the largest year ever in
terms of total investment magnitude.
Research has identified 701 investors in startup space companies in 2018, a 26% increase
from last year’s report (555). Since all
investors are not always disclosed, the total
number of investors is likely higher.
The $3.2bn investment in start-up space
companies is about $680 million more than
in 2017 and $200 million more than the
previous record year, 2016. This is primarily
driven by three large late-stage investments
in SpaceX (at over $200 million each) and
one large investment in Blue Origin from Jeff
Bezos (estimated at $750 million). The
number of start-up space companies
reporting investment in 2018 was 82, similar
to 2017 levels. The number of investors
increased by 7% in 2018 while the number of
deals grew 8%.
Total venture investment crossed $2
billion for the first time, reflecting an increase
of more than $360 million from 2017. The
number of early stage venture deals rose
from 39 in 2017 to 51 in 2018. Venture deals
overall increased by more than 20% to 59. Of
the 113 venture capital firms (+20% versus
2017) that invested in start-up space
companies in 2018, 42 had previously
reported investment in start-up space
companies; 71 had not, and appear to be new
additions to the start-up space ecosystem.
Investors focus on valuations and exits.
SpaceX is an undisputed space unicorn (a
private company with a valuation of $1 billion
or more); after a $273 million Series J,
SpaceX’s valuation was reported at $30.5
billion. Several other start-up space
companies, including OneWeb, Planet, and
Rocket Lab, have been reported by some
sources to be unicorns, and two, Mapbox and
Kymeta, are likely on the path. While unicorn
valuations are increasing in number, some
financial analysts caution that many unicorns
(across sectors, not specifically in space)
have exaggerated valuations.
There were no large acquisitions in 2018.
Seven acquisitions in 2018 totalled an
estimated $100 million (this is an
approximation; no transaction values were
announced). Based on estimates, the largest
acquisition in 2018 appears to be Boeing’s
purchase of Millennium Space Systems, a full
service, end-to-end space mission solution
provider.
Planetary Resources, an asteroid mining
venture, was acquired by blockchain software
technology company ConsenSys in October
in an asset purchase transaction, following
reported financial difficulties and problems
raising additional funding. In 2016 Planetary
Resources received funding from the
government of Luxembourg, which has said it

2
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Space investment by
the numbers, 2018
SEED AND VENTURE CAPITAL INVESTMENT, 2016-2018

lost $13.7 million on the deal. The company
had previously reported about $24 million of
financing from other investors.

Activity outside the US
While US start-ups continue to dominate
start-up space, with about 80% of all
investment in 2018, close to half of investors
and companies reporting investment in the
last three years are based outside the US. For
the first time, the number of non-US investors
investing in start-up space companies nearly
matched the number of US investors.
Total investment in non-US space startups rose in 2018, compared to 2017. The
largest investments were in i-Space and
Astroscale. Non-US seed and venture
investment, the number of non-US firms
reporting investment, and the number of nonUS investors are greater than in 2017. Note
that this total considers investment in
OneWeb to be investment in the US given the
location of the majority of OneWeb activities.
Total investment in non-US space startups in 2018 was about $610 million, a 9%
increase from last year. Seed and venture
investment in non-US space start-ups rose
from $527 million in 2017 to $595 million in
2018. .
Some 94 investors in 2018 were based
outside the United States. From 2017 to 2018
the number of non-US investors rose from
47% to 49% of all investors. Most non-US
investors in 2018 were from China and the
United Kingdom.
Looking at all investors since 2000,
investors in start-up space companies are
primarily from the United States (382),
representing about 54% of the total;

Source: Bryce

California is home to nearly half of these
investors. Non-US investors are based in 37
countries.
Thirty-five start-up space companies
based outside the US received funding in
2018. Alongside the investment in i-Space
($90.6 million Series A), notable 2018
investments in non-US space start-ups
included a $50 million Series D round in
Astroscale (Singapore), a $43.8 million Series
B round in One Space (China), and a $43
million Series B+ round in LandSpace
(China).
Overall, 21 space start-ups are
headquartered in the UK, comprising roughly
23% of all non-U.S. space start-ups. Canada
has the second most start-up space
companies (11), followed by China (9), Japan,
(5), Australia (5), Israel (4), and Spain (4).
As predicted, 2018 outpaced 2017
investment. Several pending megadeals,
including recently announced investments in
OneWeb, and Amazon interest in a large LEO
constellation, suggest that growth will
continue in 2019. Many services and products
that attracted investment will be deployed in
2019, particularly those related to
commercial human spaceflight (SpaceX,
Virgin Galactic).
The next few years have the potential to
transform the start-up space ecosystem, and
investors will be closely tracking the revenue
dynamics and operational performance of
maturing start-up space firms.
l Extracted from Start-Up Space 2019,
an update from Bryce Space and
Technology on investment in commercial
space ventures

www.spaceindustrybulletin.com

Funding and financing
THE AVERAGE NUMBER OF SPACE INVESTORS PER YEAR HAS GROWN FROM 9 TO 137

THE MIX OF INVESTORS IN SPACE COMPANIES VARIES, WITH MORE VENTURE CAPITAL IN RECENT YEARS

THE AVERAGE NUMBER OF START-UP SPACE SEED FUNDING, VENTURE CAPITAL AND ACQUISITIONS HAS INCREASED
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Satellite market analysis

Manufacturers must evolve to
meet growing satellite demand
he future demand in the communications and Earth observation
markets will drive a five-fold increase
in the numbers of satellites being produced
by 2030, with the majority of this demand
being for small satellites. Frost and Sullivan
anticipates that more than 90% of satellite
launch demand will be generated by some
30 commercial constellation satellite
operators for their new installation and
replacement missions.
All of this has significant implications for
satellite manufacture, potentially coming to
a head as early as 2025 when Frost and
Sullivan forecasts a step change in demand,
driven by the growth in mega-constellations.
Arun Sampathkumar, industry manager for
aerospace, defence and security at Frost and
Sullivan, says: “With so many constellations
being planned, there are significant
implications for manufacturing. The space
industry will be forced to evolve from its
current manufacturing philosophy.”
Mr Sampathkumar cites a current typical
satellite production timeline that can see a
single satellite taking between one and three
years to be manufactured. That won’t be
sufficient to meet the growing demands
from the operators for their mega-

T

constellations. He argues that the satellite
industry will need to evolve into automotivestyle model for production. “Large-scale,
serial production of satellites has to happen
just to enable the operators to realise their
constellation ambitions,” he says.
“Even if we assume that all of the current
manufacturers can deliver at their maximum
current capacity on an ongoing basis, the
industry still doesn’t have anything like the
overall capacity to meet anticipated
demand.

Serial manufacturing
With the operators putting out demand for
thousands of satellites in the next few years
to the manufacturers just to get their initial
systems in place, the manufacturing
segment will have to migrate from the
conventional manufacturing philosophy
which is focused very much on one satellite
at a time to a serial manufacturing format.
“Our discussions with manufacturers
indicate that they are already looking at
production lines that can complete multiple
satellites on a weekly basis, and which can
accommodate order books of hundreds of
satellites,” comments Mr Sampathkumar.
One of the characteristics of such serial

production is that the various current
manufacturers will need to outsource much
more of the sub-systems and components
work to third party suppliers, and
themselves go down a more systemsintegrator route in order to expand their own
capacity.
“It’s important to note that demand for
satellite manufacture for these new megaconstellations is not going to be a case of a
few companies who end up being successful,
because just a few companies are never
going to be able to deliver on the demand,”
says Mr Sampathkumar. “Instead the market
has room for both existing and new
manufacturers.”
This is important because he suggests
that some of these new manufacturers could
come from existing sub-systems suppliers
migrating into satellite manufacturer or
integrator roles. And this has implications
for availability of sub-systems for the
established manufacturers who have
traditionally relied on specialists for
particular sub-systems and components.
“Will the third party companies reduce or
even cease selling their specialist subsystems on a piecemeal basis because they
are going to need their full internal capacity

SATELLITE MANUFACTURING MARKET: INDUSTRY OUTLOOK 2019

Source: Frost & Sullivan

Attributes

Descriptions/values

Key takeaway

Industry focus is shifting towards manufacturing smaller satellites utilising low-lead-time and
low-cost techniques

Entry barriers

Reduced with the inclusion of commercial-off-the-shelf components to the industry
mainstream sector

Market size, Frost & Sullivan scenario

$366.1 billion for the period 2019-2030

Top demand segments

Most competitive region

User segment

Commercial

Application

Communication

Mass class

250-500kg

Region

North America

Satellite manufacturer

Europe

Subsystem manufacturer

North America

Top disruptive technologies

Software defined satellites, in-orbit servicing, all electric satellites, modular satellites

New business models

Satellite-as-a-service, new space ecosystem, monetisation of in-orbit satellites post end of life
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Satellite market analysis
PARADIGM SHIFT IN SATELLITE MANUFACTURING PHILOSOPHY

Source: Frost & Sullivan
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much more efficiently manufactured
through serial production, but says: “This
will require a wide range of off-the-shelf
solutions being acceptable to satellite
manufacturers. If it happens, though, it will
bring down costs and also accommodate the
fast changing and shorter development
cycles that we are seeing in terms of
innovation.”
Looking at who the manufacturers of the
next few years will be, Mr Pannu notes that
the ‘new space’ ecosystem reduces entry
barriers and enables non-traditional players
to become an integral – and even dominant
– part of the value chain in the upstream
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Aman Pannu, vice president for aerospace,
defence and security at Frost and Sullivan
notes that there are also technological
innovations which will have implications for
manufacturing, including software defined
satellites and modular satellites.
“Software defined satellites can provide
a high level of flexibility and affordability for
production solutions,” he says. “You’re no
longer locking yourself in, in terms of
defining very tightly what your customer is
going to look like. There is a high degree of
flexibility in terms of reproposing capacity to
meet the needs of a wider customer base, or
for a wider spread of applications.”
He adds that modularisation at a subsystem level will allow for satellites to be

2500

2015

Technological innovations

TOTAL SATELLITE LAUNCH DEMAND, GLOBAL, 2018-2030: 11,746 SATELLITES

Number of satellites

to support their own satellite manufacturer
role?” he asks. What Mr Sampathkumar sees
is a need for both the traditional satellite
manufacturers and the specialist subsystems suppliers to significantly increase
their manufacturing capacities to eliminate
the bottlenecks in production that will
impact on the operators for their mega
constellations. “Once a first batch of
satellites is launched, the operators don’t
have the luxury of delaying production,” he
says. “They need the satellites to keep
coming off the production lines.”
This could drive a further change in the
manufacturing industry, with operators
coming to rely on multiple players in the
manufacturing space to get their satellites
built and delivered on time.

segment of the satellite industry. He also
highlights the emerging business model of
satellite-as-a-service which enables the
satellite manufacturers to take a huge slice
of the ownership of those satellites – ie to
build, launch and operate satellite platforms
to meet the needs of end users.
“That brings an end-to-end solution
which transfers responsibility to the satellite
manufacturers rather than the operators,”
he says. “Manufacturers will thus be able to
combine more than one payload on a single
platform, to diversify their customer base
and benefit from a higher return on
investment.
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Just 23 satellites launched in
Q1, but more expected in Q2
S

ome 23 satellites were launched in Q1,
a slow start to the year following the
198 launched in Q4 2018. These
satellites were spread over eight launches,
however three of these ended in failure. At
least two high volume launches (20+
satellites) are expected in Q2 that will at least
triple the number of satellites launched in
2019.
In terms of applications, there was an
almost
equal
split
between
technology/scientific, communications and Earth
observation/remote
sensing
missions
launched this quarter. However, the low
sample size limits the conclusions that can be
drawn from this. The launch of OneWeb’s first
six satellites on 27 February dominated the
communications category. OneWeb will now
progress with an aggressive launch campaign
over the next few years to get the remaining
642 satellites of its first-generation constellation into orbit.
SpaceX is close behind: it launched a first
batch of 60 operational Starlink communication satellites on 23 May, following two
pathfinder satellites launched last year.
SpaceX eventually plans to have over 4400
satellites in orbit.
Ten satellites launched this quarter were
minisatellites, six were microsatellites and
seven were nanosatellites, including three 6U
platforms. The 6U platform has continued to
grow in popularity, from the first 6U launched
in 2014 to 14 in 2017 and 40 in 2018. The
Virginia Space ThinSat-1 mission comprising

TOTAL MASS OF SMALL SATELLITES LAUNCHED PER YEAR

60 educational picosatellites deployed from
three 3U CubeSat platforms is expected to
launch to the ISS in Q2. Despite the low
volume of launches, over two tonnes of small
satellite hardware was launched this quarter,
mostly due to the six 145kg OneWeb
minisatellites and the 150kg DARPA R3D2
technology demonstration mission.
On 19 March, Kicksat 2 – a 3U educational
CubeSat project launched in November 2018
– released most if not all of its 104 ChipSats,
or ‘Sprites’. These are 3.5cm2 boards able to
downlink data from basic sensors, before

SMALL SATELLITES LAUNCHED, HISTORICAL AND PROJECTION

SMALLSAT SUB-CLASSIFICATIONS
Mini-satellite

100kg - 500kg

Micro-satellite

10kg - 100kg

Nano-satellite

1kg - 10kg

Pico-satellite

0.1kg - 1kg

burning up within a few days. The mission
was crowdfunded and developed by Cornell
University.
The past three years have seen a slight
increase in the average mass of small
satellites launched. This is due to the large
volumes of Planet 3U satellites launched in
2017, as well as a recent increase in the
number of 6U satellites launched. This time
period has also seen more smaller
minisatellites with masses of around 100200kg.
All but one successful launch this quarter
inserted satellites into sun-synchronous or
other polar orbits. S5, a 60kg US Air Force
Research Laboratory technology satellite was
launched into GEO as a rideshare with a larger
Indonesian telecommunications satellite.
Three launches failed this quarter. Two
were launched from Iran: a novel Simorgh
small launch vehicle and a Safir 1-B. Chinese
startup OneSpace’s first launch of its OS-M
rocket on 27th March also failed to reach
orbit.
l Extracted from the Satellite
Application Catapult’s Q1 2019 Small
Satellite Market Intelligence report
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Satellite market analysis
ACTIVE SATELLITES BY COUNTRY

At the end of 2018, there were 1,975 active satellites orbiting the Earth

Source: Union of Concerned Scientists

SATELLITE OPERATORS TO GENERATE $13.7BN IN DATA REVENUES BY 2028
NSR’s Global Satellite Capacity Supply and Demand, 16th Edition
report, confirms despite a challenging current climate for capacity
sales, long-term projections are promising with revenues doubling over
the next 10 years. While video demand faces hurdles in all markets,
data applications will drive the industry forward at a 6.8% CAGR as
HTS capacity in both GEO and LEO/MEO orbits unlocks demand via
exponentially more bandwidth and lower prices. Many areas are still
in the early days of HTS adoption, but it will progressively capture a

www.spaceindustrybulletin.com

larger portion of revenue. By 2028, two of every three capacity dollars
will be generated on HTS versus FSS capacity.
Video continues to be the industry cash cow. Even with continued
declines due to the impact of compression and price degradation,
video revenues are still critical for the health of the industry. However,
a decline of $1.8 billion in video revenue by 2028 signifies a dire need
to transition the satellite business into a more data-centric model
where large volumes and low prices ignite growth.
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ESA Invitations to tender
REF

DESCRIPTION

AO9834

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

13/05/22

AO9101

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

31/12/21

AO9610

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

31/12/21

AO9090

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

31/12/21

AO9671

ARTES CC - ADVANCED TECHNOLOGY - WORKPLANS EMITS / WEBSITE

31/12/21

AO9427

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

28/12/21

AO8859

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

01/12/21

AO8927

NAVISP ELEMENT 2 - OPEN CALL FOR PROPOSALS

31/12/20

AO5651

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

31/12/20

AO9569

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) - 5GRONINGEN

30/12/20

AO9305

OPEN CALL FOR PROPOSAL FOR IAP- ESA BUSINESS APPLICATIONS

30/12/20

AO9128

ARTES SCYLIGHT ROLLING WORK PLAN

31/12/19

AO8872

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) KICKSTART ACTIVITIES

31/12/19

AO9729

POLISH INDUSTRY INCENTIVE SCHEME - ROADMAPS WORKPLAN

31/12/19

AO8893

ScyLight - Open Call for proposals

31/12/19

AO9038

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

31/12/19

AO9213

ANNOUNCEMENT OF NAVISP ELEMENT 1 2018 WORKPLAN WITH 12 ACTIVITIES

27/12/19

AO9072

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

18/12/19

AO9889

IAP KICKSTART ARTIFICIAL INTELLIGENCE (AI)

29/11/19

AO8793

ARTES C&G - CALL FOR PROPOSALS

20/10/19

AO9717

MINIATURISED KU- AND KA-BAND FILTERS FOR ON-BOARD PROCESSOR-BASED PAYLOADS (ARTES AT 5C.388)

28/09/19

AO9713

SINGLE POLE MULTI-THROW KA-BAND MICROWAVE MONOLITHIC INTEGRATED CIRCUIT SWITCH (ARTES AT 5C.386)

16/09/19

AO9672

ASSESSMENT OF RELIABLE HIGH DATA RATE OPTICAL LINKS UNDER STRONG ATMOSPHERIC TURBULENCE CONDITIONS

13/09/19

AO9753

ON-BOARD FEED CHAIN FOR COMBINED Q, V-BAND FEEDER AND KA-BAND USER LINKS (ARTES AT 5B.193)

10/09/19

AO9731

MULTI-DIMENSIONAL TWO-PHASE HEAT PIPE NETWORK ARTES AT 4D.061)

10/09/19

AO9390

COPERNICUS SPACE COMPONENT VALIDATION FOR TEMPERATURE, AEROSOL OPTICAL DEPTH AND WATER VAPOUR

06/09/19

AO9314

HYBRID NAVIGATOR FOR TELECOMMUNICATION MISSIONS (ARTES AT 4C.051)

06/09/19

AO9856

ECSS-E-ST-50-15C PROTOCOL ON-BOARD SW IMPLEMENTATION - EXPRO+

30/08/19

AO9626

FEED SYSTEM ENABLING SINGLE REFLECTOR BEAM HOPPING ANTENNA FOR HIGH THROUGHPUT SATELLITES

30/08/19

AO9864

MULTIPLE SPACECRAFT PER APERTURE WITH CODE DIVISION MULTIPLE ACCESS MODULATION AND LINEARISER

30/08/19

AO9845

ARTIFICIAL-INTELLIGENCE-ASSISTED PERFORMANCE AND ANOMALY DETECTION AND DIAGNOSTIC (ARTES AT 5C.390)

28/08/19

AO9901

SCOUT MISSION CONCEPTS AND SYSTEM CONSOLIDATION STUDIES

27/08/19

AO9819

DEPLOYABLE REFLECTOR ANTENNA FOR CUBESAT MISSIONS - EXPRO+

16/08/19

AO9850

SAFE RENDEZVOUS AND PROXIMITY OPERATIONS - EXPRO+

13/08/19

AO9804

PL_RM09 <40L MONOPROPELLANT DEMISEABLE TANK - PHASE 1

07/08/19

AO9903

FEASIBILITY STUDY OF Q-BAND (40 GHZ) EO DATA DOWNLINK SYSTEM - EXPRO+

05/08/19

AO9281

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

31/07/19

AO9840

GNC SYSTEM FRAMEWORK FOR RE-USABLE SPACE TRANSPORTATION SYSTEMS - EXPRO+

30/07/19

AO9611

SENTINEL-1 TOOLBOX (S1TBX) MODULE MAINTENANCE AND DEVELOPMENT EXPRO+

26/07/19

AO9738

LOW PROFILE MULTIPLE BEAM KU-BAND DIRECT-TO-HOME (DTH) ANTENNA (ARTES AT 7B.046)

25/07/19

AO9873

APPLICABILITY OF MUTATION TESTING METHOD FOR FLIGHT SOFTWARE

24/07/19

AO9907

SYNERGIC USE OF BLOCKCHAIN AND DEEP LEARNING FOR SPACE DATA

24/07/19

AO9803

PIEZOELECTRIC MOTORS TRIBOLOGY FOR SPACE EXPLORATION APPLICATIONS - EXPRO+

24/07/19

AO9837

SSA P3-SST-XIX SST SENSOR DATA ACQUISITION FOR ENDURANCE TESTS AND VALIDATION - PHASE 2

22/07/19
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REF

DESCRIPTION

END DATE

AO9838

SSA P3-SST-XXII POLISH SST SMALL TELESCOPE ASSESSMENT AND PROTOTYPED OPERATIONS

22/07/19

AO9692

PHOTONIC LANTERN RECEIVER (ARTES AT 5C.392, SCYLIGHT SL.016) (ON DELEGATION REQUEST)

22/07/19

AO9682

MULTIPLE OPTICAL RECEIVE SYSTEM FOR A SINGLE OPTICAL TERMINAL (SCYLIGHT SL.017)

22/07/19

AO9727

RESOURCE MANAGEMENT TECHNIQUES FOR SATELLITE SYSTEMS BASED ON ACTIVE ANTENNA (ARTES AT 3A.107)

22/07/19

AO9846

EFFICIENT STRAYLIGHT CHARACTERISATION AND VERIFICATION TECHNIQUES FOR EARTH OBSERVATION INSTRUMENTS

19/07/19

AO9806

METROLOGY FOR OPTICAL FREE-FORM SURFACES

19/07/19

AO9877

EXPRO+ NAVISP-EL1-028: GNSS SCIENCE WITH COMMERCIAL AIRCRAFT

19/07/19

AO9377

CHARACTERISATION OF CONTAMINATION INDUCED STRAYLIGHT (PTRP)

18/07/19

AO9823

BUILDING TRUST IN DIGITAL ECONOMY

17/07/19

AO9635

EOVIDEO PRODUCT EXPLOITATION PLATFORM (EOVEP) - EXPRO+

17/07/19

AO9882

ITT FEASIBILITY STUDY OF BULGARIAN SPACE SECTOR DEVELOPMENT - EXPRO+

16/07/19

AO9801

HYBRID VISIBLE IMAGE SENSOR

16/07/19

AO9814

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

15/07/19

AO9843

NON-CONTACT NDI FOR POLYMERIC COMPOSITE STRUCTURES - EXPRO+

15/07/19

AO9870

STAR TRACKER BASED GENERIC SAFE MODE FOR SCIENCE MISSIONS - EXPRO+

15/07/19

AO9620

DEMONSTRATOR OF FLEXIBLE, HIGH CAPACITY PAYLOAD FOR GEOSTATIONARY BROADBAND MULTIMEDIA MISSIONS

15/07/19

AO9895

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

12/07/19

AO9716

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

12/07/19

AO9862

INTEGRATION SIMPLIFICATION OF CAPILLARY DRIVEN HEAT TRANSPORT SYSTEMS

11/07/19

AO9852

MANUFACTURE & RELIABILITY TESTING OF NON-HERMETIC (PLASTIC) ENCAPSULATED DEVICES - EXPRO+

10/07/19

AO9839

PROTOTYPING OF BEARINGS-ONLY GUIDANCE FOR RENDEZVOUS IN NRO ORBITS - EXPRO+

10/07/19

AO9827

LARGE ANTI-REFLECTION COATED LENSES FOR PASSIVE (SUB)MILLIMETER-WAVE SCIENCE INSTRUMENTS

05/07/19

AO9640

BLACK SEA AND DANUBE REGIONAL INITIATIVE APPLICATIONS - EXPRO+

05/07/19

AO9798

HIGH SPECIFIC IMPULSE PROPULSION SYSTEM FOR MICRO/NANO/CUBESAT CLASS SPACECRAFT

04/07/19

AO9784

FEEDER-LINK DEMONSTRATION USING TECHNOLOGY DEMONSTRATION PAYLOAD ON ALPHASAT - EXPRO+

03/07/19

AO9636

COLLABORATIVE AND DYNAMIC APPROACHES TO INCREASING SPECTRUM UTILISATION (ARTES FPE 1D.018) - EXPRO+

02/07/19

AO9893

IAP KICKSTART SPACE4SPORT

01/07/19

AO9853

NAVISP-EL1-027: ALTERNATIVE SPACE-BASED PNT DATA LAYER - EXPRO+

01/07/19

AO9817

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

01/07/19

AO9812

REFERENCE DESIGN AND BASIC SOFTWARE FOR A SINGLE BOARD COMPUTER BASED ON GR740

28/06/19

AO9854

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

28/06/19

AO9283

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

28/06/19

AO9851

LABORATORY EQUIPMENT POOL, EXTERNAL CALIBRATION AND VERIFICATION OF INSTRUMENT - EXPRO+

28/06/19

AO9638

ACTIVE DEBRIS RECOVERY SYSTEM FOR LEO COMMUNICATIONS MISSIONS (ARTES FPE 1B.126) - EXPRO PLUS

27/06/19

AO9810

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

25/06/19

AO9797

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

24/06/19

AO9766

TECHNOLOGY PRE-DEVELOPMENT FOR MOON TRANSFER STAGE IN SUPPORT OF LOGISTIC MISSIONS - EXPRO+

24/06/19

AO9773

FORMATION FLYING L-BAND APERTURE SYNTHESIS

24/06/19

AO9879

STUDY INTO THE POTENTIAL OF A CUBESAT ALTIMETER CONSTELLATION - EXPRO+

21/06/19

AO9732

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

21/06/19

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

Satellite Applications Catapult
sets out plan for next five years
he end of its 2018 financial year
marked a key milestone in the life of
the Satellite Applications Catapult as it
completed our first five-year term. From a
standing start five years ago, it has achieved
a transformation in the innovation landscape
for satellite applications.
In its annual report, the Catapult
highlights the successes of the past 12
months and outlines key programmes for the
year ahead. In particular, it has seen a stepchange in the number and value of projects it
is working on collaboratively with the space
sector and wider industry. These include the
UK Space Agency’s International Partnership
Programmes (IPP) in Peru, Malaysia,
Indonesia, Colombia and Fiji, the Solomon
Islands and Vanuatu, and the launch of its
successful spin-out companies, Oceanmind
and Orbital Witness.
As it moves into its second five-year term,
key indicators reflect the exponential growth
across the sector. In particular, external
investment in companies the Catapult has
supported was over £27m this year, an
important marker for the potential seen in
space from outside the sector.
The Catapult has created a new delivery
plan for the organisation until 2023. It
summarises the state of the market and the
Catapult’s strategic objectives, and how it will
break down the barriers to the growth of the
sector. It will also be the yardstick by which
the Catapult is measured. It will guide the
Catapult’s deeper exploration into the
dynamic, innovative space ecosystem.

T

Catapult programmes
Two key trends present a global economic
opportunity for the UK satellite applications
sector: geospatial intelligence – an evergrowing demand for data that is accurate,
personalised, localised and available globally
in real-time; and ubiquitous connectivity –
everything connected, everywhere for
everyone.
Looking at geospatial intelligence, the
Catapult helps businesses use the
intelligence from the rapidly increasing scale
of satellite and related geospatial data to
place the UK at the forefront of the fourth
industrial revolution. It is also a global focal
point for geospatially empowered industries
including transport, agriculture, energy and
financial services.
Looking at ubiquitous connectivity, by
combining and nurturing the UK’s world-
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leading capabilities, the Catapult accelerates
UK industry to be well placed, both in
capacity and global reach, to meet global
opportunities covering telecommunications,
aviation, satellites and automotive.
By taking leadership in connectivity and
geospatial intelligence to build a spaceenabled economy, the UK will capitalise on
growing global digital markets such as
intelligent transport, sustainable living, blue
economy and Government services. These
four programmes are at the centre of the
Catapult’s strategy and focus on areas of high
potential growth for satellite applications.
They are designed to help organisations
advance existing technology or create new
products and services, unlock demand for
solutions and demonstrate what spacederived services can make possible. They
showcase UK capability in using satellite
applications to tackle real-world problems,
which opens new markets, drives exports and
creates jobs.
Intelligent transport: faster, more efficient
transport by road, rail, sea and air, generating
less pollution and improving connections
between communities. The global market for
intelligent mobility was worth £140 billion in
2014 and will grow to £900 billion by 2025.
The intelligent transport programme is

supporting the UK to become a world leader
in the ‘future of mobility’. The Catapult’s
research shows innovative and advanced
satellite enabled technologies make
transportation systems safer and increase
the efficiency of existing transport
infrastructure. It is working with partners to
deliver ground-breaking solutions to improve
road safety, tackle congestion and smooth
traffic flow.
Over the next five years, the Catapult aims
to deliver several large-scale, transformative,
market-led initiatives that could be replicated
globally. These could deliver £2bn in
economic growth and deliver 20,000 high
value jobs.
Sustainable living: Space-enabled services
will help us produce food for a growing
population and manage scarce resources
efficiently and sustainably. Sustainable
business models could open economic
opportunities worth $12 trillion and up to 380
million jobs by 2030.
Increasing demand and global population
growth is putting intense stress on our
natural resources. Satellites can inform us of
the status of the environment anywhere
around the world and alert us quickly if
anything changes, benefitting both people
and wildlife. Satellites can also support
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UK satellite industry
ECONOMIC IMPACT, FINANCIAL YEAR 2018
Energising the market

YTD

Target

Non-space organisations

523

400

Non-space project partners

45

8

Empowering the technology

YTD

Target

20

20

4

4

World class facilities

YTD

Target

Facilities utilisation

54%

50%

£0.6m

£0.5m

YDT

Target

62

50

Projects eligible for R&D tax credits
Registered IP and licences

Facilities income
UK focus
Activities with universities

industries as diverse as agriculture and
mining, boosting productivity and reducing
both cost and environmental impact.
Blue economy: Satellites are essential to
deliver connectivity and monitoring services
across our oceans and coastlines. The OECD
estimates that the ocean (or blue) economy
contributes around 2.5% of the world’s valueadded GVA, corresponding to around $1.5
trillion in 2010.
Since the Catapult was formed, it has
advocated the potential for satellite-enabled
solutions to solve the world’s environmental
challenges. This has been validated by the
UN’s Sustainable Development Goals, many
of which rely on satellite solutions to monitor
their progress. The Catapult’s flagship
example of leading the world in this direction
is its work in combatting illegal, unreported
and unregulated (IUU) fishing. One in five fish
are taken illegally from the world’s oceans
and that illegal fishing costs the global
economy an estimated $23.5 billion per year.
Having delivered a positive impact in
illegal fishing the Catapult’s focus is now on
surveillance and connectivity to boost
sustainable blue economy growth. It aims to
identify and create opportunities that will
embed satellite technology and data into
services and solutions to support intelligence
gathering and the critical infrastructure
required to deliver global connectivity. It will
also raise awareness of satellite capabilities,
and work in collaboration with potential
customers and the wider satellite sector to
develop innovative solutions.
Government services: Satellite connectivity
and geospatial solutions can be used to
create smart solutions that reduce costs and
increase productivity. They can help
government services – local, national and
international – to make informed decisions
that impact both people and places.
Satellites can help deal with the emerging
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Enabling business

YTD

Target

Business clients (paying)

144

121

SME clients (paying)

62

81

Businesses engaged (total)

519

450

Businesses engaged (SMEs)

362

360

Spin-out companies

4

4

Scale-up companies

7

3

Sources of finance

YTD

Target

£13.0m

£11.0m

Collaborative income
Commercial income

£3.9m

£4.0m

External order backlog

£10.5m

£10.0m

Funding raised by businesses supported

£27.4m

£25.0m

issues of an ageing society and the delivery of
healthcare services, especially in remote
communities. The global digital health market
is expected to grow to £43 billion by 2018.
One area where satellites are making a major
impact is in health and wellbeing, by helping
to deliver improvements in patient care that
are sustainable and generate impact for
businesses.

Technology strategy
The Technology Programme focuses on
building the capabilities and facilities that are
needed to help the sector grow. The Catapult
helps companies advance their products by
identifying barriers to entry, such as
regulation or market accessibility. It also
explores emerging technologies to develop a
knowledge base for industry, including
‘testbed’ projects to explore integration with
existing products and services, where
possible in partnership with other Catapults.
Access to space: New services based on
satellite data often require new platforms.
However, building, launching and operating a
satellite or mission carries significant risk and
takes time, money and a broad range of skills
to plan and manage. For SMEs this can
significantly hinder the transfer of a brilliant
idea into reality – or even prove
insurmountable.
However, enabling low-cost access to
space presents a huge opportunity. To open
this opportunity to more organisations, the
Catapult manages the In-Orbit Demonstration
(IOD) Programme, funded by Innovate UK
and the UK Space Agency, which is designed
to support and accelerate the design, build
and mission launch process.
National In-Orbit Servicing Centre:
Boosting the use of satellite data requires
absolute confidence in the satellites
themselves, but space is a hostile
environment for precision equipment. The

biggest threat is from man-made debris. The
Catapult is working with Astroscale Pte to
help establish a National In-Orbit Servicing
Control Facility at its site in Harwell that will
serve as a centre for de-orbiting small
satellites as well as servicing satellites. The
facility will be a functional mission operations
centre that can scale up for simultaneous
missions from multiple operators.
The National In-Orbit Servicing Control
Facility is being funded through a £4 million
grant from the UK Government’s Industrial
Strategy Challenge Fund as part of its Robots
for a Safer World challenge.
Ubiquitous connectivity: More than half the
world’s population have no connection to the
digital grid. Even in developed nations,
connectivity outside towns and cities is often
unreliable. Yet in order to benefit from
developments such as the Internet of Things
(IoT) and autonomous vehicles, everyone
needs access to digital communications
everywhere, we need ubiquitous connectivity.
Enabling ubiquitous communications,
including hybrid terrestrial-satellite systems,
presents challenges for UK policy makers, as
well as for those developing the technology,
setting standards and raising market
awareness. Even so, the UK is well placed to
be a leader in this field, and the Catapult
makes sure its activities support and advance
national and global opportunities in this area.
Westcott Business Incubation Centre,
Innovation Centre and 5G testbed: One of
the key enablers of ubiquitous connectivity
will be 5G, which the Catapult will be
concentrating on at its new 5G Step-Out
Centre (SoC) at Westcott. Here, companies
can rapidly prototype, test and commission
new services and applications in a secure,
controlled environment under conditions that
represent the real world, without having to
purchase
specialist
equipment
and
infrastructure. The team at the Westcott 5G
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CONSOLIDATED FINANCIAL POSITION

TURNOVER AND OPERATING PROFIT
2018
£’000

2017
£’000

Innovate UK grant funding

10,252

9.917

Collaborative and commercial income

16,900

12,822

Turnover

27,152

22,739

Operating profit

1,072

224

The Catapult benefits from Innovate UK grant funding which underpins
the Company in its role within and for the UK space sector. The Company,
along with its trading subsidiaries (together, the “Group”), leverages this
grant funding, and achieved £16.9m of collaborative and commercial
income in the year (2017: £12.8m).
THE FUTURE: The Catapult expects the point at which two thirds of its
income comes from outside its core grant income will be in 2020.

SoC will work closely with other national 5G
centres and the 5G Innovation Network,
which has been set up by the Government to
bring together and promote the 5G
technological ecosystem that those centres
create. This will ensure that all those who
engage with the Westcott 5G SoC will benefit
from knowledge exchange across the broader
5G community.
Alongside the 5G testbed centre is the
new Westcott Business Incubation Centre
(BIC), which will provide support for earlystage businesses and entrepreneurs in 5G
communications as well as rocket propulsion,
drones and autonomous systems, and
associated services. The Catapult is one of
the organisations supporting the Westcott
BIC, which is funded through the European
Regional Development Fund.
Westcott Venture Park will also be home
to the Westcott Innovation Centre. This is
being set up to stimulate ground-breaking,
open innovation, provide an exciting
ecosystem for collaboration between
industry and academia, and support new
business opportunities emerging from the
expanding UK space sector. The building is in
the planning phase and will be open by the
end of 2019.
Geospatial intelligence: Data needs context
to be useful, and therefore valuable. That
context often comes from location-based
information. The global geospatial analytics
market – a primary focus for the Catapult as
it moves into its second five-year funding
period – is currently worth $37.2bn and
forecast to grow 17% annually from 2016 to
2024.
Satellite Ace: The Satellite Ace project was
initiated to update the Data Discovery Hub,
making it an even more intuitive platform for
developers to access satellite data. It will
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2018
£’000

2017
£’000

Fixed assets

9,962

9,404

Net current assets

2,096

1,609

Net assets

12,058

11,013

Reserves

12,058

11,013

Total funds

12,058

11,013

The Group has adopted the performance model of grant recognition
under FRS102, with the whole capital element of grant income being
recognised in the year it is incurred. This results in large operating
profits during periods of capital investment and operating losses
when depreciation exceeds investment. The Group’s ‘normalised’
operating surplus for the financial year totalled £969k (2017:
£596k). As a not-for-profit research organisation, any surplus is
reinvested in pursuance of the Group’s strategy.

provide a greater range of datasets and will
allow non-specialist users to access and
search the most relevant satellite datasets,
based on specific use cases.
The Data Discovery Hub allows UK
organisations (academia, commercial and
government) to access free and commercial
satellite datasets. This latest enhancement
will provide increased knowledge and
awareness of the variety and depth of satellite
imagery. It will unlock new markets for
services from organisations that have not
previously considered using satellite imagery
or understood its benefits, and foster inward
investment to make the UK a more attractive
environment for non-UK businesses.
Machine learning – the Labelling Tool:
During the last year, the Catapult team
developed a tool to create training sets for
machine learning algorithms which would
enable Earth observation (EO) data to be
exploited in an automated way, taking
humans ‘out of the loop’. The Catapult’s
involvement had two aims. The first was to
simplify the creation of labelled satellite
imagery for machine learning methodologies
by removing manual aspects of the task. It
also wanted to foster an inter-disciplinary EO
and artificial intelligence (AI) community,
which will help the UK geo-information
industry to retain its market-leading position.
The Catapult’s work in AI aims to
accelerate the development of AI and EO
technologies to interpret current changes in
the world and predict likely future evolutions.
The objective here was to address two of the
most significant blockers: a lack of training
data and access to well-defined user
requirements.
Applying AI to EO will enable novel
automated applications, at scale, across all
markets and all steps of the processing value
chain. There is a major opportunity for the UK

here as several UK research groups are
already leaders in the AI field. Helping to
accelerate them into the satellite domain will
benefit the UK, leading to job creation and
income opportunities.
The Labelling Tool project has generated
business growth for all the project partners,
safeguarding jobs, and increased productivity
and knowledge sharing within the field. All
partners have benefited from the
connections and relationships forged as a
result of this project and the tool itself will
empower future R&D activities.
Building platforms and capability: The
Catapult engaged in another technology
project this year that sought to make it easier
for free satellite data to be exploited; this time
focussing specifically on Sentinel-2 data. Its
experts were part of a team that developed a
common set of standards and methods to
enable the Government, businesses and
academia to access Sentinel data that is
calibrated and geo-corrected, known as
Sentinel-2 Analysis Ready Data (ARD).
Through
workshops
and
online
collaboration with the UK’s EO and
geographic information system (GIS)
communities, the Catapult established
common pre-processing requirements that
could reduce the burden of complex and
time-consuming calibration and validation,
turning ‘raw’ unprocessed data into a state
that can more readily be analysed. The ARD
data can then be arranged in ‘layers’, with
each layer representing the same scene at a
different time, resulting in what is known as a
‘datacube’. This approach makes it easier to
monitor changes over time.
The outcome is a fully open source and
readily accessible Sentinel-2 ARD tool that
can be accessed via the Catapult’s Sentinel
Data Access Service (SEDAS) portal, along
with all relevant UK Sentinel-2 ARD up to the
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ENABLING OPPORTUNITIES AND EXPORTS INTERNATIONALLY
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International
projects in

22
countries

end of June 2017. This means that nonspecialist users can now access the
Sentinel-2 EO data in a format and structure
that is ready for analysis, making it easier for
them to develop new products and services
to sell commercially.
The development work we have done will
be used in further projects, such as those
within the UK Space Agency’s International
Partnership Programme (IPP). Another
legacy of this project is that we will continue
to feed back UK requirements to, and
collaborate with, relevant international
organisations, such as CEOS CARD4L Group,
and we aim for this to provide a sound
foundation for future operational systems.

CORE GRANT VERSUS EXTERNAL INCOME EVOLUTION

Financial review 2014-2018
Over the past five years the Group has
generated £44m of collaborative and
commercial income, growing from £3.8m in
2014 to £16.9m in 2018. Income from
collaborative and commercial sources in
2018 represents 62% of our total income with
the Innovate UK grant comprising the
remaining 38%. The evolution of the Innovate
UK core grant income compared to income
from collaborative and commercial sources is
shown in the figure top right.
Going forwards, the Satellite Applications
Catapult expects the point at which two
thirds of its income comes from outside of its
core grant income will be in 2020, one year
earlier than the expectation from the original
delivery plan. The actual income achieved todate together with the forecasts from our
latest delivery plan are shown right.

ACTUAL INCOME AND FORECASTS FROM THE DELIVERY PLAN

l Extracted from the Satellite
Applications Catapult Annual Report
2018, published May 2019
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Seradata Space Conference, London, 25 June 2019
Space Risks, Business and Insurance

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

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

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

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

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

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

1400 - 1420

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

1420 - 1435
1435 - 1450
1450 - 1500

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

1500 - 1510
1510 - 1600

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

LEO Constellations, Tech, Business and Insurance

Keynote

Communications Market and Technology
Space Insurance Market POW WOW

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

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

www.seradata.com/conference/

