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UK’s leading role in European
space telecoms set to continue
he UK will continue to
play a leading role in the
ESA’s ARTES programme
which has led to increased
income, growth and partnerships for the space sector.
A new independent report
highlights wide-ranging benefits
the UK enjoys from the ARTES
programme, which has generated
an additional £11 billion of income
for the UK’s growing space sector
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over the past decade. The UK is
Europe’s leading investor in the
programme and is looking forward to continuing its commitment.
The report, carried out by
Technopolis, reveals the positive
impacts the programme has
delivered for the UK, including
strengthened
partnerships
between companies, increased
visibility and reputation of UK
capabilities, and the encouragement of more UK companies to
get involved in the space sector.
Every £1 million won in contracts by UK industry has led to
£14.4 million in additional income,
as well as the creation or safeguarding of 15 high-skilled jobs.

The vast majority of companies
which contributed to the report
said the ARTES programme
benefitted the UK’s economy as
well as end-users of telecommunications technology, both in
the UK and abroad.
Graham Turnock, CEO of the
UK Space Agency said: “The UK
is leading the charge across
Europe for commercially-focused
space programmes which deliver
significant value for money and
develop our national capabilities.
This report shows the value of
the ARTES programme to the
UK, which has involved more
than 200 organisations across
the country.
l Full report page 12
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UK’s 10 year vision to become
world leader in EO technologies
he newly published Earth
Observation Technology
Strategy outlines how the
UK will develop innovative Earth
observation technology to drive
growth, science leadership and
societal benefits.
The UK EO Technology Strategy will support the UK Space
Agency in future investment
decisions in EO technology, its
influencing and convening power.
It will help to ensure that the UK
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80%

receives best return from the national and bilateral programmes,
and from the investment in ESA
and other European EO programmes.
This will be achieved through
the selection and development
of technologies of greatest relevance to future EO missions,
both ESA and non-ESA, including
national, European and global
commercial opportunities. It also
seeks to ensure continuing tech-
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Industry news

Balloons could be used
for satellite launches
novel launching system
using balloons to put
satellites into space
could be operational within 12
months, and the founder
believes it might even replace
ground-based rockets to give
UK industry a doorway into
space exploration.
Former Parachute Regiment
soldier Sean Ardron set up
Rotherham-based Arkeik in
2017 to explore how high
altitude balloons could be used
to take a small payload up to an
altitude where they could be
orientated and then launched
into low Earth orbit.
Through a collaboration
with design engineers at the
University of Sheffield’s
Advanced Manufacturing
Research Centre (AMRC), he
developed the High Elevation
Launch Platform (HELP)
“Although my background is
not in this industry, I had
worked on land based projects
with BAE Systems while I was
in the military,” said Mr Ardron.
“High altitude balloons using
the free lift with lighter-than-air

SSTL anno
data deal
STL has signed an
agreement with the
Republic of the
Philippines’ Department of
Science and TechnologyAdvanced Science and
Technology Institute (DOSTASTI) to provide a share of
the tasking and data
acquisition services from
NovaSAR-1.
The agreement gives
DOST ASTI tasking
priorities over the
Philippines and the ability
to access the raw data
directly from the
satellite, with a licence
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gas had not been looked at for
a long time because the
surrounding technologies to
make them efficient just wasn’t
available. Recently, there has
been a massive increase in
small technology for the use of
rotary drones so we have
repurposed a lot of that for
what we need.
“I just needed to develop a
computer system that could
take a small payload up to a
certain altitude, orientate and
then launch into LEO.”
Arkeik has already carried
out test flights reaching 5km
above sea level and the next
step is to create a working
prototype, which starts with a
design the company can show

to potential investors. Billy
Redpath, senior project
manager at the AMRC’s design
and prototyping group, said:
“The system is similar to a
weather balloon which has a
drone attached to it. It gets to
an appropriate altitude,
orientates, launches a satellite
and then you guide it back to
the ground.”
The system could be a boon
to builders of micro satellites
who cannot commission a
rocket nor dictate the orbit that
they launch to. At present, that
means companies must either
compromise on their preferred
orbit or wait an undetermined
amount of time until the right
rocket launches.

£7.35m funding awarded to Virgin Orbit
he UK Space Agency
is to award £7.35m to
Virgin Orbit UK to
enable horizontal launch of
small satellites at Cornwall
Airport, Newquay.
The funding will help to
develop advanced ground
support equipment,
including UK-based
manufacturing of key
equipment, and conduct
mission planning.
Together with funding from
the Cornwall Council for
spaceport infrastructure, this
grant helps secure the first
satellite launch from Spaceport
Cornwall, which Virgin Orbit is
planning for the early 2020s,
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pending regulatory approvals.
Science Minister, Chris
Skidmore said: “We want the UK
to be the first country in Europe
to give its small satellite
manufacturers a clear route
from the factory to the
spaceport. That’s why it’s so
important that we are

developing new
infrastructure to allow
aircraft to take off and
deploy satellites, a key
capability that the UK
currently lacks.”
Dan Hart, CEO of
Virgin Orbit, said:
We’re tremendously
excited to be
supporting the UK
Space Agency and Cornwall
Council by bringing space
launch to the UK. By
establishing a strong local hub
for our launch system, this joint
project will boost UK
participation in a fast-growing
global space economy while also
providing direct, ready, and

responsive access to space for
government missions. We very
much look forward to furthering
our ties with the cutting-edge
satellite innovators across the
UK and with local industry, who
will be critical partners in
fulfilling the full potential of this
endeavour.”
Minister for the Future of
Transport, George Freeman said:
“The UK is a world leader in
small satellite technology and
we are committed to supporting
the UK as a world leader in
space technology, and
establishing a network of
spaceports that enables us to
operate regular flights is key to
that.”
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unces NovaSAR-1
ounces
with the Philippines
to use and share the data with
their partners over an initial
five year period, extendable to
the actual lifespan of the
satellite. Synthetic Aperture
Radar (SAR) has the ability to
image the Earth through
cloud cover and at night,
and DOST-ASTI will use
data from NovaSAR-1 in
support of a number of
applications, including
disaster monitoring,

agricultural and forestry
management, and coastal and
maritime applications such as
ship detection.
Mission partners already
under contract for NovaSAR-1
data include the UK Space
Agency, Australia’s
Commonwealth Scientific
and Industrial Research
Organisation (CSIRO) and the
Indian Space Research
Organisation (ISRO).

OneWeb looks to raise
and additional $1bn
neWeb is reported
to be looking to
raise an additional
$1bn from investors as it
looks to begin its monthly
schedule of satellite
launches in early 2020.
According to a report in
the Telegraph, around half
the money will be put up
by Japan’s SoftBank – one of
OneWeb’s investors – and
spread over two years. The raise
is expected to be a mix of fresh
equity and debt, although the
final amount could still change.
While the company has not
commented on the Telegraph’s
report, the newspaper said that
OneWeb CFO Tom Whayne
revealed last month that it was
in “active discussions on a new
round of equity financing from a
combination of existing and new
investors”. These discussions
come less than a year after a
$1.25bn capital injection, valuing
the company at some $3.25bn.
The original launch schedule
would have seen the first of
OneWeb’s regular monthly
launches in December, but this
has reportedly been put back to
January, with the company
telling SpaceNews that it needed
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more time to conduct additional
tests on the satellites.
OneWeb is in something of a
race with SpaceX over which
company will have an
operational constellation first,
and so begin offering broadband
services. Both companies are
looking to step up their launch
activities to build their
constellations as quickly as
possible.
The OneWeb satellite
constellation will be an initial
650 satellites, which had been
targeted to begin providing
internet broadband services by
2021. OneWeb CEO Adrian
Steckel has said that long-term
plans remain at around 2,000
satellites.
For its part, SpaceX is also
looking to expand the size of its
constellation, and is looking to
start offering service in 2020.

Next generation Electron booster on the pad
for Rocket Lab’s tenth mission
he window for Rocket
Lab’s milestone tenth
flight opens on 25
November. The rideshare
mission will launch multiple
microsatellites from five
different countries from Rocket
Lab Launch Complex 1 on New
Zealand’s Māhia Peninsula.
Electron’s first stage will not
be recovered from this mission,
however the stage includes new
hardware and sensors to inform
future recovery efforts. As part
of a first stage block upgrade,
Electron’s booster will include
guidance and navigation
hardware, including S-band
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telemetry and onboard flight
computer systems, to gather
data during the first stage’s
atmospheric re-entry. The stage
is also equipped with a reaction
control system to orient the
booster during its re-entry
descent.
Rocket Lab’s founder and
CEO, Peter Beck, says increasing
launch frequency for small
satellite operators is the key
driver behind the company’s
reusability program.
“Reaching our tenth flight
within only two years of
commercial operations is an
incredible achievement. Thanks

to the continued
dedication and
passion of the
teams at Rocket
Lab, responsive and
frequent access to
space is the new
normal for small
satellites.
“As we move beyond oncea-month missions towards our
goal of weekly launches,
recovering and reusing Electron
could play a significant role in
increasing launch frequency.”
Onboard this rideshare
mission are six spacecraft
comprised of 5cm PocketQube

microsatellites from Alba
Orbital. The final payload on
board was procured by satellite
rideshare and mission
management provider
Spaceflight for ALE, a Tokyobased company creating
microsatellites that simulate
meteor particles.

3

Industry news

Big implications of WRC-19
for the satellite industry
T

he ITU World
Radiocommunication
Conference 2019
(WRC-19) is taking place in
Sharm El-Sheikh, Egypt from 28
October to 22 November 2019.
The outcomes of WRC-19 are
likely to be signiﬁcant in
determining the future direction
of the satellite industry.
As in previous conferences,
one of the key challenges will be
defending existing satellite
spectrum and securing
additional necessary spectrum
to meet the needs of future
services.
The agenda for WRC-19
contains over 30 items ranging
from the allocation of spectrum
for wireless broadband
connectivity, maritime, radio
astronomy, aeronautical,
transport, navigation to satellite
services. Many of these agenda
items will be relevant for
different players operating
across the satellite industry.
Earth Stations in Motion
(ESIM): The frequency bands
for the purposes of ESIM
communicating with GEO
satellites in the ﬁxed satellite
service were set at WRC-15.
This agenda item considers
widening the bands that can be
used in respect of ESIMs to
include the 18 GHz and 28 GHz
bands.
The fact that this item
remains on the WRC agenda
reﬂects the advances in
technology and the growing
demand for and uptake of
satellite-based connectivity
systems to moving platforms
on land as well as aircraft and
ships. A clear example of this

WRC-19 WILL REVIEW AND, IF NECESSARY, REVISE THE RADIO REGULATIONS

growth is in satellite-based
systems enabling in-ﬂight
connectivity (IFC).
The agenda item will focus
on the need to develop the
international regulatory
framework as it relates to the
use of spectrum for ESIMs so
as to enable global satellite
services while at the same time
protecting or not imposing
undue restraints on other
planned services.
Allocation of additional
spectrum: This agenda item
considers additional spectrum
allocation for terrestrial mobile
services. As some of the
spectrum blocks which could
be allocated to mobile services
are currently used for satellite
services, the outcomes of this
agenda item will be of interest
to the satellite industry.
The consequences will be
particularly signiﬁcant this year
as there is demand for new
spectrum allocations for
terrestrial mobile services for
the deployment of 5G, including
the harmonisation of frequency
bands for future 5G services

above 24 GHz. As the GSMA
noted in an open letter, WRC-19
is a critical step which “will
determine whether – and when
– the promise of 5G will be fully
realised.”
Satellite coordination
procedures and processes:
One of the main issues, which
relates to NGSO systems such
as mega-constellations, is in
relation to the regulatory
provisions to be introduced for
the bringing into use of these
systems. Such provisions
include the need to specify a
minimum period of operation
and introducing a NGSOspeciﬁc milestone approach to
monitor the deployment of
NGSO systems such as large
constellations.
Delegates will debate the
speciﬁcs of what type of NGSO
systems should be subject to
these milestones as well as the
transitional measures for NGSO
systems that have already
come into use before WRC-19.
Another subject to be
discussed under this agenda
item relates to the establish-

l Author Nicholas Puschman
is a trainee associate at
London law practice Bird &
Bird, and was previously a
board member at the
European Centre for Space
Law
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ment of a simpliﬁed regulatory
framework for NGSO systems
with “short-duration” missions.
The outcome of this item will
have implications, in particular,
for the operators of small
satellites that are in orbit for
three years or less.
Future WRC agenda items:
This is a standing agenda item
to prepare the provisional
agendas for future WRCs, the
next one after this year being
WRC-2023. While many of the
other agenda items will no
doubt lead to enough
discussion to occupy the four
weeks of this conference, the
scarcity of spectrum and the
continued growing demand
mean that this agenda item
could very well lead to much
discussion and debate, even at
the eleventh hour.
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NOVEMBER 20-21 | HOUSTON, TX

SpaceCom Expo is the only civilian conference and
exposition where NASA, aerospace, and industry come
together to connect. It’s where professionals from the
aerospace and commercial sectors convene for two days

WEDNESDAY NOVEMBER 20
9:45-12:10

to gain insights during forward-looking conference sessions,
see firsthand, cutting-edge technology in an interactive
exhibit hall, and participate in NASA presentations and an
Entrepreneur Summit that promises to transform markets.

Plenary sessions:
All of Government Approach to Building the Trillion Dollar Economy
Conner Prochaska, Chief Commercialization Officer, U.S. Department of Energy
Kevin Coleman, Deputy Associate Administrator for Commercial Space Transportation, FAA
Tom Cremins, Associate Administrator for Strategy and Plans, NASA
Dr. George Nield, President, Commercial Space Technologies, LLC, Moderator
Kevin O’Connell, Director, Office of Space Commerce, Department of Commerce
State of the Commercial Space Industry
Carissa Christensen, CEO, Bryce Space & Technology
Integration of Space into Existing Land, Sea and Air Domains
Dr. Alexander MacDonald, Chief Economist, Office of the Administrator, NASA
Dr. Renu Khator, Chancellor and President, University of Houston
Stuart Martin, CEO, Satellite Applications Catapult
Carissa Christensen, CEO, Bryce Space & Technology, Moderator
Stuart Bradie, President & Chief Executive Officer, KBR

THURSDAY NOVEMBER 21
9:45-12:10

Plenary sessions
Regional Benefits of a Commercial Space Economy: Case Study Houston
Harvin Moore, President, Houston Exponential
Mark Geyer, Director, NASA Johnson Space Center
Vernon McDonald, Senior Vice President, KBR
Mario C. Diaz, Executive Director, Houston Airport System
Steve Altemus, CEO, Intuitive Machines
Opportunities for International Commercial Collaboration on Space Ventures
David Alexander, Rice Space Institute, Rice University
Mike French, Vice President of Space Systems, Aerospace Industries Association
Tim Deaver, Director US Space Systems, Airbus Defense and Space, Inc.
Jeffrey Manber, CEO, NanoRacks
Miles Carden, Director, Spaceport Cornwall

13:00-15:15

Aerospace keynote
Kent Rominger, Vice President Business Development, Flight Systems, Northrup Grumman
Italian ASI Keynote
Maurizio Cheli, Astronaut/Test Pilot/Entrepreneur/Speaker
Plenary Sessions:
Wall Street Responds to the New Space Economy
Andrew Bair, Partner, Sway Ventures
Matt Kuta, President and Chief Operating Officer, Voyager Space Holdings
Hoyt Davidson, Managing Partner, Near Earth LLC
Myles Walton, PhD, CFA, Managing Director Aerospace & Defense Equity Research, UBS

www.spacecomexpo.com

Harnessing sea change:
Navigating the mega-constellations
n the present seas of change in the
satellite telecommunications sector it is
important to know how to navigate. Every
discussion you have regarding future
communications architecture will very
quickly get into the sheer number of
permutations of orbit, data rate, modulation
scheme, optical versus radio, that small
matter of clouds, latency, backhaul, revisit
times, capacity, and the list goes on. The
tidal forces can very quickly pull you under,
to say nothing of the effect it will have on
your product marketing strategy.
Safely standing on the shore, the
visionaries focus on the end user and the
fact that the data user in a remote location
doesn’t care where their 5G signal comes
from, they just want it to all be seamless. The
visionaries are right, of course, but it doesn’t
make the technology decisions underlying it
any easier and there are rogue waves out
there where cost, lifetime and technology
maturity all meet.

I

Efficient use of resources
In these conditions, Honeywell Global Space
Systems has decided to focus on its
seaworthiness as well as spaceworthiness,
reasoning that regardless of mission
architecture the limited traffic resources on
the spacecraft will need to be targeted to
where the demand is. Almost regardless of
architecture, there will be a desire for
efficiency by avoiding unused fixed spot
beams over empty ocean. The key enabling

BEAM HOPPING ILLUSTRATION
GEO/MEO/LEO

technology that underpins all of this is ever
more efficient switching, being able to hop
your capacity into the beams for the ground
locations where it is needed, known as
beam-hopping.
There are parallels to be drawn with the
way in which our electronics industry has
already been revolutionised by the valve,
then the transistor and onwards into
microelectronics. The corresponding evolution in radio switching has resulted in many

FERRITE JUNCTION
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types of switch, the smallest of which appear
in our mobile phones, the RF MEMS switch,
but at much lower powers than we’re
talking about on the transmit side of a
telecommunications satellite.

Ferrite switches
Honeywell’s solution for beam-hopping uses
ferrite switches, which take advantage of
that quirky bit of physics that makes radio
waves unique – their electromagnetism. We
FULL DUPLEXER
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HOW FERRITE SWITCHES STACK UP COMPARED TO A FEW OF THEIR COUNTERPARTS:

Mechanism

Subtype

Power Handling

Insertion Loss

Isolation

Switching Time

Moving Parts

Electromechanical

Waveguide
/ Coaxial

High

Low

High

Milliseconds

Yes

Solid State

PIN Diode

Low

High

Low

MOSFET

Low

High

Low

Nanoseconds

No

Ferrite

Medium

Low

High

can exploit this property by making them
choose between two paths simply by a
magnet’s polarity at the heart of the switch
junction, and make this happen very quickly
using a large electric field.
The elegance of this solution is that there
are no moving parts and there is no
opportunity for the radio waves to bounce
back from the switch, which can endanger
the transmitter – in the radio world, we call
this high isolation. The low losses of radio
power inherent in this design of switch is
also critical when you start to aggregate
switches in a matrix where four or five layers
may be required to route the signal to the
right place.

Design considerations
While, in principle, this very simplified view
makes this sound straightforward, there are
many trades and considerations to be taken
into account to assure reliable functionality
in the harsh environment of space. It takes a
lot of expertise to get it just right. Honeywell
has specialised in RF payload switches in the

www.spaceindustrybulletin.com

UK and Canada since the late 1980s, with
our sites in Aylesbury, England and
Edinburgh, Scotland being at the forefront of
this
highly
specialised
technology
throughout.
Honeywell technology from the UK has
recently enabled a significant Earth
observation mission for determining sea
state, in the real world, not just metaphorically. The interferometric KaRIn
instrument, on the SWOT mission, is due for
launch in September 2021 and uses those
same switching technologies at its core.
KaRIn is by far the most complex RF
instrument ever built, which has delivered
some major technological advancements
that translate directly across to beamhopping in telecommunications.
No one can profess to know exactly what
the future holds in our rapidly evolving
community but we have every confidence
that Honeywell technology will continue to
be at the core of the next generation of
telecommunications, climate, meteorological and navigation satellites.

RELIABILITY ASSURED IN SPACE

l Author Chris Bee is
customer business
manager at Honeywell
Aerospace UK
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Satellite market analysis

Mobile satellite services to
see CAGR of 6.2% to 2024
T

he mobile satellite services market is
expected to register a CAGR of over
6.2% during the forecast period from
2019 to 2024, according to a new study from
Mordor Intelligence. The usage of satellite
communication services for IoT, as well as in
the disaster management areas in
developed regions, is expected to boost the
market studied, over the forecast period.
A further study from IT Intelligence
Markets looks to put a value on this growth,
forecasting the growth in the mobile satellite
services market to be worth some $4bn. Key
players include Globalstar, Inmarsat, Iridium
Communications, Singtel, Telstra, Comtech
Telecommunications, EchoStar, Harris
CapRock Communications, Hughes Network
Systems, Intelsat General, Kongsberg,
Ligado Networks, Mitsubishi Electric,
Raytheon, SpaceQuest and Terrestar
Network (TSTR)
Mobile satellite services can find space
for a varied range of applications, including
telecommunication, weather prediction,
navigation, military intelligence and space
exploration. Additionally, augmenting 5G
mobile networks with next-generation
satellite capabilities helps the mobile
satellite operators in playing a vital role in
the emerging 5G ecosystem.
Until recently, the MSS frequency bands
were separate from the bands used for
terrestrial cellular, because of which the
mobile user either needed a dual frequency

SATELLITE SERVICES REVENUE BY SEGMENT, GLOBAL, USD BN, 2013-2016

Source: Satellite Industries Association

band handset or two separate handsets.
However, in the past decade, several system
planners have proposed that segments of
the MSS frequency bands be used for both
terrestrial cellular and satellite communications so that the handsets might be
simplified and the user’s service is always
through the same service provider.

allocations and require special precautions
to protect GPS operations in adjacent bands,
conditional approvals for concept have been
obtained already in the United States for the
deployment of new integrated satellite and
terrestrial networks using standard devices
with form factors similar to current
PCS/cellular devices.
There is a convergence between
emerging wireless and mobile satellite
services. Examples include deployment of
S-Band and L-Band integrated MSS
networks in the United States by ICO Global
Communications (DSDB recently acquired

Conditional approvals
Although the terrestrial cellular network to
support this mode of operation (ancillary
terrestrial component – ATC), will put
additional burdens on the existing frequency

GLOBAL MOBILE SATELLITE SERVICES REVENUE BY APPLICATION, 2014-2024 (USD BN)
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MAJOR PLAYERS
1

Globalstar Inc

2

Ericsson Inc

3

Inmarsat plc

4

Echostar Mobile ltd

5

Iridium Communications Inc

by Dish Network), TerreStar, and LightSquared. Interoperability is described as the
ability of diverse information systems,
devices and applications to connect, in a
synchronised manner, inter- and intraorganisational boundaries to access,
exchange and cooperatively use the data
amongst stakeholders.
Data exchange architectures and
standards allow relevant data to be shared
effectively and securely, within all applicable
settings and with relevant stakeholders
(including with the person whose
information is being shared).
Optimally, interoperability facilitates the
connections and integrations across these
communication systems to occur regardless
of the data’s origin or destination and
ensures the data are usable and readily
available to share without additional
intervention by the end user. In the mobile
satellite services market, the connection can
happen between fixed satellite services to
MSS or others as well. It requires the
facilities to have the interoperability;
otherwise, the function may fail.

Key market trends
Companies are offering portable and fixed
phone services that provide essential voice
calls and messaging, for businesses
operating in remote regions across the
world. These voice services can be used on
land, at sea and in the air. They utilise
advanced satellite communications network, offering clear voice quality and
minimal call drop out.
For government agencies, voice mobile
satellite services are an effective solution to
manage coast guards and forest rangers,
allowing them to help people on the borders
and the islands. This is necessary during
natural disasters.
Apart from government agencies,
businesses adopt voice satellite services to
ensure continuous, uninterrupted communications for their crews in the fishery, mining,
transport, construction, and tourism
industries. Individual customers also benefit
from voice satellite services, especially those
who are always on the move or working in
areas without cellular networks.
Companies support polar adventurers by
providing them with voice satellite services,
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MOBILE SATELLITE SERVICES MARKET – GROWTH RATE BY REGION (2019-2024)

Source: Mordor Intelligence

which enable satellite connectivity for
mobile devices where terrestrial networks
cannot reach. For instance, polar adventurer
Antony Jinman used Iridium GO! on his
Antarctica trip.
Companies are also adopting voicebased mobile satellite services to keep their
employees connected with their families and
close friends. For instance, Inmarsat offers
one of the services called ChatCard, which
helps to reduce feelings of isolation at sea,
by giving crew members the freedom to stay
in touch with family and friends, anywhere.

MSS MARKET CONCENTRATION

Geographic trends
North America, among the lead innovators
and pioneers in terms of adoption, is one of
the largest markets for mobile satellite
services. The growth in demand from enduser industries, such as government,
maritime, aviation, among others, is
boosting the growth of the market in the
region. Moreover, the region has advanced
foothold technological infrastructure and
improved network connectivity.
The government agencies in the region
have taken significant efforts to introduce
new satellite and navigation systems, which
have further boosted the growth of the
satcom industry. For instance, in June 2018,
the US Air Force awarded the contract of
USD 130 million to SpaceX for the launch of
Air Force Space Command Satellite
(AFSPC), some 52 satellites in the late
FY2020.
Recently SES GS announced that the US
General Services Administration’s Future
Satellite Communications Service Acquisition (FCSA) program had awarded SES
Government Solutions the spot on the
Complex Commercial Satellite Communications Solutions contract (CS3). This will
allow the US Government to take advantage
of the most innovative offerings, including
high throughput connectivity on multi-orbit
satellite fleet. Complex solutions will have
any combination of fixed and mobile satellite

Source: Mordor Intelligence

services, service-enabling authorisations,
components, and ancillary equipment, such
as terminals, teleports, and peripherals.

Competitive landscape
The mobile satellite services market is highly
competitive and consists of several major
players. In terms of market share, a few of
the major players currently dominate the
market. These major players with prominent
share in the market are focusing on
expanding their customer base across
foreign countries. These companies are
leveraging strategic collaborative initiatives
to increase their market share and increase
their profitability.
The companies operating in the market
are also acquiring start-ups working on
mobile satellite services technologies to
strengthen their product capabilities. In
February 2018, Ericsson and MTS
established 5G research centre in Russia.
The two companies may leverage their
expertise, latest technologies and partner
ecosystem to build prototypes and explore
new business opportunities with 5G and
Internet of Things.
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UK Space Agency details plan
for UK to be EO world leader
he UK Space Agency has a 10-year
vision for the UK to be a world leader
in new EO technologies. The aim is
that over the next decade innovative new
technologies developed by the UK EO space
sector will make substantial contributions to
economic growth, new jobs and societal
benefit, with UK entities competitive in
global EO commercial, institutional and
science markets.
The scope of the UK Earth observation
(EO) Technology Strategy covers the
upstream technologies for future EO space
missions. It will support the UK Space
Agency in future investment decisions in EO
technology, its influencing and convening
power. It will help to ensure that the UK
receives best return from the national and
bilateral programmes, and from the
investment in ESA and other European EO
programmes.
This will be achieved through the
selection and development of technologies
of greatest relevance to future EO missions,
both ESA and non-ESA, including national,
European
and
global
commercial
opportunities. It also seeks to ensure
continuing technological capability in areas
of importance to the UK and support
development of new and innovative ideas.
The four key objectives of the UK EO
Technology Strategy are:
l Economic impact: Develop EO technologies which lead to increased exports
and economic growth
l Innovation: Keep the UK at the forefront
of EO technology development by
supporting new and innovative ideas that
offer tangible benefit to future missions
l Capability: Strengthen capability where
the UK already leads, has the potential to
build a lead or to overtake existing
capability elsewhere
l Return on UK Government investment:
Maximise the benefit to be derived from
the UK funding to ESA and other
institutional bodies
The strategy builds on the strength and
breadth of the existing UK technology
capability in a highly competitive
international environment, in areas
including: passive microwave; UV/visible
imaging and spectroscopy; IR imaging,
radiometry and spectroscopy; SAR/radar
technologies.
There is a growing demand for future EO
missions, with a diversity of requirements

T
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EARTH OBSERVATION IS ONE OF FIVE MAJOR GROWTH OPPORTUNITIES

Satellite
manufacturing

Launch services
market

Ground station
services

and implementation pathways. This strategy
is based on an understanding of the
potential future EO mission opportunities
and the strength of the user pull in different
mission types – science, operational and
commercial. These missions provide a basis
for targeted technology development and to
identify the priority EO community requirements.
The strategy articulates UK technology
aspirations in the ESA EO programme and in
other national investment decisions in
relation to EO. It is implemented through UK
government actions, and through the Centre
for EO Instrumentation technology development and added value programmes.

Exploitation routes
Placing UK EO technologies into commercial
space missions and into national/bi-lateral
and international missions (commercial,
operational and scientific) is a vital step to
proving the UK’s technological capability in
space.
Commercial missions, including those for
export, are typically driven by sales of data
or value-added services. They occur in a
highly competitive environment, and carry
significant business risk. The strategy has to
be responsive and ready to assess quickly
whether urgent UK Government support is
required to capture these commercial
opportunities.
Institutional EO science missions, driven
by challenging science requirements, are a
major driver of innovation, usually
demanding new sensor types or greatly
improved performance from existing sensor
configurations. UK support will be directed
at raising the technology readiness from
initially low levels to levels likely to achieve
acceptance on demanding science missions.
Timescales are often long, and costs
substantial for a high-performance one-off

Satellite
communication

Earth
observation

scientific mission. However, once instrumentation has been developed, it then
becomes available for operational missions,
for commercial missions and for export
opportunities.
Operational missions are driven by
societal need. The missions implemented by
the EU for Copernicus and Eumetsat for
meteorology typically require multiple
models of the same spacecraft design, with
well-defined payloads. This presents a more
attractive business opportunity for
instrument providers and satellite builders,
and is seen as less commercially risky with
better long-term prospects than one-off
scientific missions. It is possible to target
technology development for operational
missions as the requirements are often well
known in advance, and Government funding
can be crucial to allow UK consortia to bring
instrumentation to a sufficient level of
maturity to gain access.
A unifying technology theme for all these
mission types is miniaturisation. UK teams
have proven capability in designing miniaturised low-power instrument concepts
whilst maintaining high instrument performance. This enhances the likelihood of
adoption on all missions, and allows use on
smaller spacecraft platforms, thus reducing
the cost of access to space. This paves the
way for anticipated missions using small
spacecraft and CubeSats. It is also highly
enabling for payloads for High-Altitude
Pseudo Satellites (HAPS).
In addition, CubeSats, HAPS and aircraft
provide a cost-effective way of validating
new instrumentation concepts, facilitating
acceptance for major space missions. This
can be considered as an important step in
the R&D process before spaceflight.
UK has great strength and global
capability in all platforms types (LargeSats,
SmallSats, CubeSats and HAPS). The UK is
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STRENGTH OF UK CAPACITY RELATIVE TO INTERNATIONAL COMPETITORS
Technology Theme

Relative
UK
Strength

Market
Trend

Comments

Radar/SAR

✓✓✓

✓✓✓

Excellent and established UK capability;
Significant commercial/operational/science markets

Passive microwave

✓✓✓

✓✓✓

Excellent and established UK capability;
Ongoing operational/science markets

Optical/video imaging

✓✓✓

✓✓✓

Excellent and established UK capability;
Significant commercial/operational markets

Optical spectroscopy

✓✓✓

✓✓✓

Excellent and established UK capability;
Significant commercial/operational markets

IR imaging

✓✓

✓✓✓

Growing UK capability;
Growing commercial/operational markets

IR radiometry

✓✓✓

✓✓✓

Excellent and broad UK capability;
Ongoing operational/science markets

IR spectroscopy

✓✓

✓✓✓

Growing UK capability;
Ongoing operational/science markets

LIDAR

✓

✓✓

Growing UK capability;
Viability of space-based LIDAR recently established (Aeolus)

Radar Altimetry

✓

✓

Some UK capability;
Strong competition within Europe

UV spectroscopy

✓✓

✓

Good UK capability;
Limited user pull and mission opportunities

Quantum Technologies

✓✓

✓✓

also pursuing strong initiatives in small
launcher and spaceport development. This
strategy seeks to capitalise on the
opportunities presented by these developments as they become increasingly
significant, alongside the overall growth of
the commercial space market.

Strategy implementation
The strategy is implemented through UK
Space Agency policy activities, through ESA
and other programmes, and through the
Centre for EO Instrumentation. The strategy
guides investment of the UKSA EO technology funding to maximise UK geo-return
from the investments into ESA and prepare
UK technology teams for institutional,
commercial and export business.
Development of EO technologies and
space instruments will be supported
through grants and other actions, whilst
broader application of the technologies will
be pursued through technology transfer
activities. The CEOI programme typically
funds technologies in the range TRL 3
(analytical and experimental critical function
and/or characteristic proof-of-concept) to
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Growing UK capability;
Space market is long term; non-space market more immediate

TRL 4 (component and/or breadboard
functional verification in laboratory environment), up to TRL 6 (model demonstrating
the critical functions of the element in a
relevant environment).
This level of development is designed to
take technologies to the point where the
main technology risks have been retired, and
they are sufficiently proven to be taken up by
ESA and other bodies into the mission
implementation phase.
Development of EO CubeSat or other
small missions to TRL 9 (actual system
‘flight proven’ through successful mission
operations) may also be funded where there
is a strong identified business case and
where the UK budget and strategic
objectives are met.
The CEOI programme will identify potential breakthrough technologies through a
horizon scanning programme and Emerging
Technologies workshops. UKSA and CEOI
will work with other UK organisations to
identify additional funding sources,
including the UKRI, DSTL, ESA and the EU
Horizon 2020 programme. This will ensure
that all potential sources of investment are

accessed and that the full leverage of
investments into Europe and elsewhere is
used to advance UK capability. The
programme will continue to search out and
encourage collaboration with all sectors with
relevant technologies, both space and nonspace.
The programme will target the growth
agenda and opportunities presented by
’New Space’ for low-cost EO constellations.
It will also look for synergies with the
developing needs of the security and
defence sector. Opportunities for CEOI
developed instruments and technologies for
non-space applications will continue to be
identified through the CEOI technology
transfer programme.
The EO Technology Strategy process will
continue with the active assessment of
mission opportunities, informed by the
future EO mission landscape, identifying the
links between technologies and potential
future EO missions.
l Extracted from the UK EO Technology
Strategy, prepared for the UK Space
Agency by the CEOI
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ARTES projects have resulted
in growth in UK space sector
he UK will continue to play a leading
role in the European Space Agency’s
ARTES programme which has led to
increased income, growth and partnerships
for the UK space sector. The body of
evidence on the activities and outcomes of
past UK investment in ARTES has
demonstrated beneﬁts and value for money,
and will inform future decisions.
Around 7% of ESA’s budget (€389M) is
allocated to telecommunications and
integrated applications, within which ARTES
is the main programme. It seeks to enable
industry to explore innovative concepts and
produce leading-edge satcom products and
services, helping to secure the future of
industry in the global market, while also
developing solutions that meet the needs of
institutions and society.

T

UK Investment in ARTES
The majority of the UK Space Agency’s
programme budget is invested through ESA
programmes and it has contributed around
£765m to the ARTES programme since
2008. The UK has been at the forefront of
shifting the focus of the ARTES programme
over time towards commercially orientated
activities.
It has also invested heavily in the new IAP
programme, which seeks to use space to
enhance products or services and
demonstrate their commercial potential in
non-space sectors. The related establishment of ESA’s newest facility (ECSAT), at
Harwell in Oxfordshire, also seeks to
stimulate market growth in the area related
to new companies, products and services.
Stakeholders consulted for the study, by
Technopolis, commissioned by the UK Space
Agency, were clear that ARTES is a
strategically important programme for the
development and growth of the UK space
sector (technology, capabilities, overall size
and value). Satellite communications and
their application are a key market segment
for the UK and offer further signiﬁcant
potential for growth.
Being a leader in this evolving market,
and therefore being heavily involved in
ARTES, is seen as crucial if the UK is to
capture more of the global space market.
Stakeholders also highlighted that ARTES
operates as a bridge between the UK and
Europe, and that this would likely become
yet more valuable moving forward, as the UK
leaves the EU. The survey of UK contractors
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IMPACT OF ARTES INVOLVEMENT ON FUTURE PROSPECTS IN THE SPACE MARKET

Increase in likelihood that you can expand
your presences in space markets

Increase in likelihood of securing future
contracts in the space sector

Increased attractiveness of your organisation
to institutional and commercial funders

Realised to a large extent

Realised to a small extent

Not yet realised but expected in the future

Not realised or expected

found that additional funding was a main
driver for programme involvement in nearly
all cases, alongside a desire to increase the
speed and scale of project activities that
could be undertaken.
Three-quarters of those consulted said
that they would not have been able to go
ahead with their project without the
additional support investment provided by
the programme. The reputational beneﬁts of
showing you could work to ‘ESA standard’
were also seen as important for raising the
status of an organisation and opening up
new opportunities.
Stakeholders were also clear that ARTES
enables companies to expedite high-risk and
innovative activities, which might otherwise
take signiﬁcantly longer to advance if funded
solely through internal R&D budgets. Even
for large UK ﬁrms that are part of multinational companies, ARTES co-funding can
help make the case for new developments
(and internal investment) in the UK, not
elsewhere.

Programme benefits
Approximately 200 UK organisations have
been involved in ARTES, ranging from SMEs
with turnover in the tens of thousands of
pounds, to large multinationals with
£100m+ revenues. Most of their projects
had concluded only within the past few
years. As such, the results presented are
preliminary and focused more on the
immediate outputs and outcomes of
participation; many of the beneﬁts and
impacts of the programme will only be
realised and fully understood over the
course of many more years.

Nevertheless, contractors were also
asked to provide informed opinions about
the likely longer-term beneﬁts and impacts
of the programme on their organisation and
in relation to the speciﬁc project idea or
technology supported. In addition, there are
also a number of examples of strong
programme impacts that have already been
identiﬁed at this stage, including within the
selection of case study examples developed
for the study.
Spin-in of organisations to the space
sector: ARTES supports efforts to broaden
and grow the UK space sector by
encouraging new entities to ‘spin-in’ to
space through the programme. Even
amongst the sample of organisations
consulted for this study, some 15% of those
ﬁrms had not worked in the sector before.
Stakeholders highlighted various sectors
beyond space (insurance, transport,
agritech, healthcare) that are increasing
their interest in the value of utilising space
applications and space-enabled technology.
This has reportedly been helped by the
ARTES ambassadors programme that work
with companies (and especially non-space
ﬁrms) to develop their business ideas using
space data and services, and to support
their initial application to the ARTES
programme.
More generally it is clear that ARTES has
attracted a very wide range of organisations,
spanning space manufacturing, applications, operations and ancillary services.
There is also evidence that organisations
already within the space sector are seeing an
increased focus on space-related activities
as a result of their participation, with most
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reporting improvements in awareness of
their organisation as well as an expansion in
their presence within upstream and
downstream space markets.
New and strengthened partnerships:
The ARTES programme seeks to forge
partnerships within industry and three
quarters of respondents to the survey said
that their project involved collaboration with
at least one other organisation. In a quarter
of cases the respondent reported that at
least one of their partners was new. It is
estimated that over 73 such new
collaborations between UK organisations will
have taken place in total across the full
portfolio of ARTES projects.
Nearly all of the organisations that had
worked with a partner in their ARTES project
reported that their relationship with these
organisations had been strengthened during
the project. Also, those that had worked with
new partners were all found to have
continued their relationships beyond the
project.
New and improved knowledge, skills
and capabilities: All contractors reported
improvements to internal knowledge, skills
and capabilities as a direct beneﬁt of their
participation in ARTES. Most also claimed to
have used their new knowledge, skills and
capabilities in other areas of their business.
Projects also engaged in activities to
codify, disseminate and transfer knowledge.
Based on responses provided, it is estimated
that every 100 ARTES projects with UK
involvement might create around 90
refereed papers, around 25 other
publications, some 40 dissemination
activities and 5-10 patents.
Raising TRL levels: The study found that
most of the projects consulted that were at
TRL 1-2 on application, had moved to TRL 3
or above by the end of their ARTES funding,
while all (100%) of the projects starting at
TRL 3-4 had progressed to TRL 5 or above. In
fact, in most cases the projects reached TRL
7 or 8 (ie model or system demonstration for
the intended environment).
Increased visibility and reputation of
UK capabilities: Most participating organisations believe that ARTES has increased the
visibility and reputation of their organisation
and of their project idea or technology within
the space sector. ARTES participation is also
felt to have improved these organisations’
future-prospects in the space market
(increased attractiveness to funders,
increased likelihood of securing contracts
and increased likelihood of expanded market
presence).
Projects de-risked for further investment: Most contractors reported that their
project had been de-risked through ARTES.
In addition, two-thirds reported it had
resulted in a reduction in the cost of their
project idea, while three quarters claimed
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LIKELIHOOD OF DEVELOPMENTS THROUGH ARTES LEADING TO NEW INCOME
None
Low
Medium
High
Very High
Already generated
revenue

that it had reduced the time to market.
Nearly two-thirds also claimed that their
ARTES project had resulted in the
demonstration of their technologies or
concepts, while half reported new or
improved technologies and products.
Generation of additional contracts and
revenue: Despite most projects covered
through the survey having only recently
concluded, and the majority being in the
lower TRLs at time of application, there are
already many examples of projects
generating additional revenue from their
developments.
More than half reported having already
generated new income, while another
quarter are expecting this to be the case in
the coming years. Only 13% reported that no
new income was expected – either because
the project had demonstrated a lack of
feasibility, or because it was taken forward by
another partner. This widespread generation
of income is an impressive outcome for the
programme, when one considers that a
certain level of failure is expected when
projects
are
exploring
unproven
technologies.
Not all contractors felt able to provide
more details, but those that did reported
around £30m of new revenue and predicted
£110-120m in the next ﬁve years.

Value for money
The direct impact of the programme, based
on the estimated value of commercial and
non-commercial contracts emerging from
ARTES projects, provides a very positive
picture as to the value for money achieved
from the UK’s investment in the ARTES
programme over the past decade.
l Surveyed contractors reported £156.1m
in additional income (generated or expected,
beyond the value of the contracts
themselves) as a result of ARTES projects.
Based on comparisons with contract values,
it is therefore estimated that each £1 of
contracts leads to £14.4 in additional income.

l Based on this, the UK’s investment
through ARTES (around £765m subscription
since 2008) is likely to have led to £11bn in
additional income (above and beyond the
value of UK ARTES contracts).
l It is also estimated each £1m in contracts
leads to 15 additional jobs created or
safeguarded.
To assess value for money in terms of RoI,
Technopolis follows the HM Treasury Green
Book guidance (2018). This guidance is now
more stringent. Previously, net additional
income, as well as the knock-on effects on
the economy (via multipliers), could be used
as the basis for the value for money analysis.
Under the current guidelines, however, only
increases in the overall capacity of the
economy should be treated as net economic
beneﬁt.
l It is estimated that the RoI from the UK
participation is x7.5 based on net income.
This means that each £1 invested by the UK
(by UKSA and by UK contractors) leads to
£7.50 in net beneﬁt, in terms of additional net
income (ie beyond the value of the contracts
themselves).
l When one applies the more stringent
rules of the new Green Book, we then ﬁnd
that each £1 invested by the UK leads to £0.9
in net beneﬁt, in terms of additional proﬁt.
These are conservative estimates, as they
do not include the additional social beneﬁts
that may arise from, for instance, spacebased applications being made available in a
wide variety of industries, from agriculture to
health, which have not been quantiﬁed in the
context of this study.
l Extracted from the report “An
evaluation of UKSA funding through the
ARTES programme” by Technopolis,
prepared for the UK Space Agency. The
study is based on desk-based research,
telephone interviews of UK contractors,
and semi-structured interviews with
representatives from ESA, UKSA,
Innovate UK and industry
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SATELLITE AND SPACE PROGRAMMES IN THERE’S NO BREXIT DEAL – UPDATED GUIDANCE FROM THE GOVERNMENT

GALILEO
Actions for UK businesses, academics and
researchers: Anyone currently contracted
or expecting to carry out contracts on
programmes where the UK will no longer
participate, should contact the relevant
contracting authority to make sure that
arrangements are in place to comply with
the conditions of the contract and to avoid
possible penalties.
Businesses, academics and researchers
in the UK and in UK overseas territories
which currently hold ground infrastructure
hosting contracts may wish to contact their
contracting authority, such as the European
Space Agency or the EU Global Navigation
Satellite System Agency to verify the future
position.

Areas where involvement can continue:
For the public and most UK, EU and other
satellite navigation users, there should be no
noticeable impact following a no-deal Brexit.
For example, devices that currently use
Galileo and EGNOS, such as smart phones,
will still be able to do so.
UK businesses and organisations will
continue to be able to use the freely
available ‘open’ signal to develop products
and services for consumers, and will be able
to continue using the open position,
navigation and timing services provided by
Galileo and EGNOS.
EU subsidiaries of UK businesses remain
eligible to bid for future work on the EU
GNSS programmes.

Areas where UK involvement will end: The
UK will not:
l Use Galileo (including the future Public
Regulated Service (PRS)) for defence or
critical national infrastructure
l Have access to the encrypted Galileo
Public Regulated Service
l Be able to play any part in the
development of Galileo
This means that UK-based businesses,
academics and researchers will not be able
to bid for future EU GNSS contracts and
may face difﬁculty carrying out and
completing existing contracts.

Space Component (CSC4) of the
Copernicus programme. This will allow UK
entities to continue to be able to bid for
contracts tendered through ESA for CSC4,
its predecessor the Global Monitoring for
Environment and Security (GMES)
programme, or under other programmes
such as the Earth Observation Envelope
Programme 5 (EOEP5) and Future EO-1.
Copernicus has a free and open data
policy which means that the data produced
by its satellites (Sentinels) and the Land,
Marine, Climate Change and Atmosphere
services will continue to be freely available
to UK users.
UK membership of the European
Organisation for the Exploitation of
Meteorological Satellites (EUMETSAT), the
European Centre for Medium-Range
Weather Forecasts (ECMWF) and Mercator
Ocean are unaffected. Those organisations
will retain access to high-bandwidth data
that supports the Land, Marine, Climate
Change and Atmosphere services.
UK organisations will continue to be able
to bid for Copernicus contracts tendered
through ECMWF, EUMETSAT and Mercator
Ocean because they operate procurement

processes that differ from EU procurement
rules. Subsidiaries of UK organisations that
are based in the EU, and EU-based
researchers using Copernicus data and
services will be unaffected if there’s a nodeal Brexit.
The UK will continue to be part of the
Jason Continuity of Service (C/S) mission.
We expect that UK-based entities holding
contracts in the Jason C/S mission with
delivery dates that run past the date of
Brexit will continue to be able to deliver that
work. We would encourage UK-based
entities holding those contracts to conﬁrm
arrangements
with
their
relevant
contracting authority.

COPERNICUS
Actions for UK businesses, academics and
researchers: The UK will not be able to
participate in the parts of the Copernicus
programme that are open only to EU
Member States. For example, UK-based
businesses, academics and researchers will
not be able to bid for future Copernicus
contracts tendered through the EU, or
through any other process using EU
procurement rules.
The Government expects that UK-based
entities holding Copernicus contracts with
delivery dates that run past the date of
Brexit will continue to be able to deliver that
work. We would encourage UK-based
entities holding those contracts to conﬁrm
arrangements
with
their
relevant
contracting authority.
UK-based Copernicus data users should
consider the impact that losing access to
any data or information not sourced under
the free and open data policy may have on
their operations.
Areas where involvement can continue:
The UK will remain a member of the
European Space Agency (ESA) and will
continue its participation in the Copernicus

Areas where UK involvement will end:
UK-based businesses, academics and
researchers will not be able to bid for future
Copernicus contracts tendered through the
EU, or through any other process using EU
procurement rules.
Some UK users may lose the right to
high-bandwidth access to the standard data
from Copernicus Sentinels. Some UK users
may also lose access to data sourced by
Copernicus from Contributing Missions.

SPACE SURVEILLANCE AND TRACKING
Actions for businesses, academics and
researchers: A small number of UK
providers may still have programme delivery
contracts in place when the UK leaves
the EU. Any companies currently involved in
the programme should contact their
relevant contracting authority if they have
concerns about their contractual status.
Any EU organisations currently or
expecting to carry out contracts which
involve partnership arrangements with UK
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businesses, academics and researchers
may wish to contact the relevant
contracting authority to make sure that
arrangements are in place to ensure
continued partnership complies with the
conditions of the contract after Brexit and to
avoid possible penalties.
Areas where UK involvement will end: The
UK will not be eligible to participate in the EU
Space Surveillance and Tracking pro-

gramme if there’s a no-deal Brexit. The UK
will continue to receive space, surveillance
and tracking data from the US, so there will
no impact on space safety.
UK organisations will not be able to
contribute to providing services to the EU
Space Surveillance and Tracking, to
participate in the scientiﬁc and technical
groups to develop the programme further or
be able to receive grant funding to pay for
UK involvement.
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Space debris mitigation

Best practices developed for
sustainable space operations
S

ince the first orbital launch in 1957,
the number of artificial objects in
Earth orbit has been growing. The
corresponding increase in close approaches
and collision risk to active space objects
from collisions may lead to interruption of
crucial space services. Orbital debris
population modelling indicates the potential
for further increases in collision risk.
Some of these studies indicate that even
in the absence of new space traffic, orbital
debris mitigation measures may be
insufficient and debris removal remediation
may be necessary. Accordingly, mitigation
measures are needed to minimise orbital
debris and preserve safe access to space in
the future. Space industry stakeholders are
well aware of these challenges and have
achieved key milestones to address them.
In 2002, the Inter-Agency Space Debris
Coordination Committee (IADC) assembled
a set of guidelines for international space
debris mitigation, aimed at limiting the
generation of debris in the environment in
the short-term and the growth of the debris
population over the longer-term, by limiting
time spent in the low Earth orbit (LEO)
region after the end of mission to 25 years.
The IADC updated these Space Debris
Mitigation Guidelines in 2007 as Revision 1.

AREAS OF CONCERN FOR DEVELOPING BEST PRACTICE GUIDELINES

l Respecting: The 2007 IADC Space Debris Mitigation Guidelines, the 2007 UN COPUOS
Space Debris Mitigation Guidelines, and the ISO-24113 “Space Systems — Space Debris

Mitigation” standards.
l Recalling: IADC guidelines for international space debris mitigation are designed to
limit the generation of debris in all orbital regimes in the short-term and the growth of
the debris population over the longer-term, through measures typically related to
spacecraft design and operation. These guidelines and other industry best practices
were then codified and expanded in ISO’s 24113 top-level orbital debris mitigation
standard.
l Noting: Most spacefaring nations have established regulations for the space activities
of the space operators in their country. In most cases, the national regulation reflects
or incorporates the UN, IADC and/or ISO-24113 guidelines.
l Recognising: That technological innovation and market demands have led to a
profusion of pioneering space projects and new systems to provide space services and
services from space. This includes innovation in commercial projects that leverage
space, spacecraft design and operational advancements, and a number of projects
being planned that would deploy large numbers of spacecraft in non-geostationary
orbits (NGSOs) to provide broadband connectivity, Earth observation, and other
services.
l Further noting: The IADC and UN guidelines and ISO-24113 standardised practices
were formulated on the basis of future space traffic envisaged at the time they were
created. As such, they are not necessarily sufficient in light of recent scenarios that
incorporate step increases in commercial space activities, such as the deployment of
NGSO constellations with larger numbers of spacecraft than those deployed in previous
decades.

Consensus guidelines
The United Nations (UN) Committee on the
Peaceful Uses of Outer Space (COPUOS),
drawing largely upon the IADC’s initial set of
orbital debris mitigation guidelines,
developed its own reduced set of consensus
Space Debris Mitigation Guidelines. The UN
General Assembly endorsed these guidelines in its resolution 62/217.
ISO’s top-level space debris mitigation
standard is ISO-24113, “Space Systems –
Space Debris Mitigation”. This standard and
its derivative standards incorporate IADC
and UN guidelines as well as commercial
best practices and expected norms of
behaviour.
The Consultative Committee for Space
Data Systems (CCSDS) is comprised of the
major space agencies of the world and
develops communications and data systems
standards for spaceflight. CCSDS seeks to
enhance governmental and commercial
interoperability and cross-support, while
also reduces risk, development time and
project costs, by developing, publishing and
freely distributing international standards.
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l Concerned: About the ability to preserve a safe space environment for future
exploration and innovation and the need to limit the creation of new space debris,
maximise the information available on both debris and spacecraft, and encourage the
development of and adherence to community-wide best practices for all space industry
stakeholders.
l Urge: All space actors to promote and adhere to the best practices herein to ensure the
safety of current and future space activities, and to preserve the space environment.
The CCSDS international standards for the
exchange of orbit, attitude, conjunction,
reentry, and event data are particularly
relevant to exchanging space data to
facilitate safety of flight.
Some spacefaring nations have set up a
licensing scheme or national regulatory
framework for the space operators in their
country. In general, such national regulation
reflects a combination of the UN, IADC,
and/or ISO-24113, which generally refer to
common mitigation measures.
Plans to increase our space population
with more CubeSats and other small
satellites, as well as new, large constellations
of satellites, were not envisioned when the

above-mentioned guidelines and standards
were established. These new planned
spacecraft and constellations, coupled with
improvements
in
space
situational
awareness,
space
operations,
and
spacecraft design, all provide an opportunity
to expand upon established space
operations and orbital debris mitigation
guidelines and best practices.
The space industry stakeholders listed
opposite (forming the Space Safety
Coalition) endorse, and will promote and
strive to implement within their respective
organisations, the best practices identified
and described over the page towards the
sustainability of space operations.
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A=Association/Foundation
C=Consulting/Analytical Serv.
D=Disposal services
F=Flight safety/SSA/STM

www.spaceindustrybulletin.com

Company

Type

Airbus Defence and Space

O

16 Oct 2019

a.i. solutions, Inc.

F

7 Oct 2019

Altius Space Machines, Inc.

P

22 Sep 2019

AMOS by Spacecom

O

18 Sep 2019

Analytical Graphics, Inc.

TF

18 Sep 2019

Astroscale Holdings

OD

18 Sep 2019

Avanti Communications, Ltd.

O

AXA XL

I

18 Sep 2019

Black Arrow Space Technologies, Ltd.

L

20 Sep 2019

Buck Consulting Group

C

19 Sep 2019

Centauri

C

18 Sep 2019

D-Orbit

DLMOPRT

18 Sep 2019

Effective Space Solutions Limited

DOMR

Geeks Without Frontiers

A

18 Sep 2019

Hellas Sat

O

18 Sep 2019

Inmarsat

O

18 Sep 2019

Intelsat S.A.

O

18 Sep 2019

Int’l Assoc for the Advancement of Space Safety

A

16 Oct 2019

Iridium Communications Inc.

O

18 Sep 2019

Loverro Consulting LLC

C

18 Sep 2019

Maxar Technologies

O

18 Sep 2019

OneWeb

O

18 Sep 2019

Phase Four, Inc.

P

16 Oct 2019

Planet Inc.

MO

18 Sep 2019

Providence Access Company

C

18 Sep 2019

Rocket Lab USA Inc

L

18 Sep 2019

Secure World Foundation

A

18 Sep 2019

SES S. A.

O

18 Sep 2019

SJE Space Ltd.

C

24 Sep 2019

Sky and Space Global

MO

18 Sep 2019

Space Initiatives Inc.

MO

18 Sep 2019

Space Data Association Ltd.

AF

18 Sep 2019

Virgin Orbit

LO

18 Sep 2019

XTAR LLC

O

18 Sep 2019

G=Govt Operator
I=Insurer
L=Launch provider
M=Manufacturer of spacecraft

Endorsed on

7 Oct 2019

2 Oct 2019

O=Operator (commercial)
P=Part/comp manufacturer
R=RPO/OOS services
T=Systems/Tools supplier
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In addition to operating with respect to the areas of concern
outlined on page 16, the signatories to the Space Safety
Coalition endorse, and will promote and strive to implement
within their respective organisations, the following best
practices:

operations concepts for individual spacecraft,
constellations and/or fleets of spacecraft.
a. Constellation architectures should include a safety-bydesign approach:
i

1. Spacecraft owners, operators and stakeholders
should exchange information relevant to safety-offlight and collision avoidance.

ii. Constellation designers should limit the need for active
control to mitigate collision risk between their own
spacecraft.

a. Such information should include, at a minimum, operator
points-of-contact, ephemerides, ability to manoeuvre, and
manoeuvre plans.
b. Typical interfaces include direct operator-to-operator
coordination and use of Space Situational Awareness
and/or Space Traffic Management entities.

iii. Constellation designers should favour constellation
designs which increase the time available to detect a
failed spacecraft within their constellation and avoid
colliding with it.
b

c. Such exchanges should respect owner/operator intellectual
property and proprietary information.
d

Space industry stakeholders should be protected from
legal liability associated with the good faith sharing of
information relevant to safety-of-flight.

ii. Qualification-level testing of all protoflight spacecraft,
until all critical systems (including those required for
maintain spacecraft control and perform active collision
avoidance) have been demonstrated on-orbit.

2. In selecting launch service providers, space
operators should consider the sustainability of
the space environment.

b. Spacecraft operators should include requirements in their
launch contracts for GEO missions that upon completion,
the launch vehicle upper stage should be disposed of in
such a way that long-term perturbation forces do not cause
it to enter the GEO protected region within 100 years of its
end of life.
c. Spacecraft operators should utilise launch vehicle stages
for launching their spacecraft that are designed to ensure
launch vehicle stage post mission disposal reliability, with a
minimum success rate of 90% , and a goal of even higher
success rate as technology permits.
d. Spacecraft operators should utilise launch vehicle stages
for launching their spacecraft that are designed to ensure
launch vehicle stage post mission passivation reliability,
with a minimum success rate of 90%, and a goal of even
higher success rate as technology permits.
e

Precautions should be taken to safeguard the environment
from dead-on-arrival (DOA) deployments, particularly when
launching spacecraft based on a new design. Such
precautions should include one or more of the following:
i. Rigorous ground-based environmental acceptance
testing based upon established acceptance test
standards and procedures.

e. Such exchanges should be in accordance with each
operator’s country export regulations.

a. Spacecraft operators should include requirements in their
launch contracts for LEO missions that upon completion,
the launch vehicle upper stages are deorbited through a
controlled reentry.

Adequate radial separation between large constellations
should be maintained to assure a margin of safety under
both nominal and anomalous operational conditions.

iii. Launch into and initial operation in orbits that comply
with a natural orbit lifetime of less than 25 years;
iv. Launch into and initial operation in orbits at seldomused altitudes (see definition of “seldom-used altitude”).

4. Spacecraft designers and operators should
design spacecraft that meet the following best
practices:
a

Spacecraft should strive for a disposal process providing a
probability of successful disposal of 95%.

b

Specific criteria for initiating the disposal of a spacecraft
should be developed, included in a disposal plan, evaluated
during the mission and, if met, consequent actions should
be executed.

c. Spacecraft in orbits with apogee altitude above 400km
should be designed to be capable of performing timely and
SPATIAL DENSITY OF DEBRIS BY ALTITUDE

Spacecraft operators should utilise launch providers who
take steps to preclude collisions between deployed
spacecraft and any other object that may be within the
vicinity of the deployed orbit, including stages of the
launch vehicle, active space objects, and inactive space
objects, throughout the deployment phase.

3. Mission and constellation designers and
spacecraft operators should make space safety a
priority when designing architectures and
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d

effective collision avoidance manoeuvres sufficient to
reduce the probability of collision per conjunction to less
than 0.0001.

b. Collision avoidance manoeuvres should be coordinated
with the other spacecraft operator(s) and implemented as
applicable.

Designers of spacecraft disposed of through atmospheric
re-entry should strive to reduce residual casualty risk to
less than 1:10,000 per spacecraft and additionally should
evaluate casualty risk on a system-wide, annual basis.

c. The condition of a spacecraft should be monitored
periodically during its operation to detect and mitigate any
anomalies that could either lead to an accidental break-up
or prevent successful disposal.

e. Spacecraft designers should consider means to improve
the reliability of passivation functions, including the ability
to complete passivation even after loss of command or loss
of contact. Enabling this capability should be at the
discretion of the spacecraft operator, ie later in mission life,
or once the deorbit phase has been initiated.
f.

Spacecraft designs should consider including technologies
and features that facilitate capture and deorbit in the event
that the spacecraft becomes derelict.

g. In order to facilitate the possibility of future servicing
and/or removal by an in-orbit service provider, spacecraft
operators and designers should maintain information on
their spacecraft’s inertia tensors, array positioning and
other associated spacecraft characteristics.

d. In case of mission extension, the capability of a spacecraft
(including any mission extension servicer) to perform
successful disposal should be reassessed considering the
status of the spacecraft (including any mission extension
servicer) at the beginning of the mission extension.
e. A spacecraft operating in the GEO protected region with a
periodic presence should be disposed of in such a way that
long-term perturbation forces do not cause it to enter the
GEO protected region within 100 years of its end of life.
f.

h. Spacecraft should be designed to be reliably trackable from
the ground using passive tracking means (for example
radar, optical and passive RF). Spacecraft with limited
observability should include features that enhance visibility
(for example laser retro-reflectors and/or radar-crosssection enhancements).
i.

i. GEO spacecraft should be moved into a GEO disposal
orbit and should be passivated as soon as practical after
the end of its in-service life and completion of its active
disposal manoeuvre.

Spacecraft operators and designers should consider using
methods (for example encryption) in spacecraft command
and control to maintain positive control of, and avoid
unauthorised access to, space asset flight command
functions.

ii. LEO spacecraft with long passive deorbit durations
(greater than 5 years) should be passivated as soon as
practical after the end of its in-service life and
completion of its active deorbit manoeuvres (if any).
Prior to passivation, operators deorbiting LEO
spacecraft should strive to place them into a final
configuration that maximises average (uncontrolled)
cross-sectional area.

5. Spacecraft operators should adopt space
operations concepts that enhance sustainability
of the space environment.

iii. Spacecraft with short passive deorbit durations (ie less
than 5 years) should be passivated as late as practical so
they may continue to perform collision avoidance
manoeuvres. Retaining the collision avoidance
manoeuvre capability reduces the risk of collision with
orbital debris, and diminishes the need for in-service
spacecraft to manoeuvre.

a. Operators of spacecraft in orbits with apogee altitude
above 400km should conduct active collision avoidance to
reduce the probability of collision per conjunction to less
than 0.0001, so long as it remains possible for the
spacecraft to do so (ie until the spacecraft fails or has been
passivated).
SPATIAL DENSITY OF DEBRIS BY ALTITUDE

IADC and ISO guidance is to passivate as soon as is
practical. However, with shorter deorbit durations this is
not necessarily the best practice. The timing of post
mission spacecraft passivation should be based on a
tradeoff between the risk of debris generation due to selfbreak-up versus that due to collision with orbital debris
over the passive deorbit period:

iv. Hazardous fluids that are expected to survive reentry
should be vented prior to reentry.
g. LEO spacecraft should be disposed of by means of
atmospheric re-entry.
h. Operators of spacecraft that use chemical or electric
propulsion to deorbit should strive to complete the deorbit
phase within 5 years of end-of-mission.

www.spaceindustrybulletin.com

i.

Operators of passively deorbited spacecraft that require
longer deorbit periods should strive to deorbit their
spacecraft as soon as possible after the end of the service
life of the spacecraft.

j.

Spacecraft operators should strive to maintain current and
48h-predicted positional knowledge of their assets to
within 500 m (two-sigma). This accuracy pertains to
predicted ephemerides provided under Best Practice 1.(a).
It is recognised that during orbital manoeuvrering periods,
positional knowledge may be degraded.
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ESA Invitations to tender
REF

DESCRIPTION

AO9834

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

AO9950

COPERNICUS SPACE COMPONENTS - COMPETITIVE FRAME CONTRACTS - LONG TERM ARCHIVE SERVICE FOR COPERNICUS31/12/21

AO9090

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

31/12/21

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

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

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

01/12/21

AO8927

NAVISP ELEMENT 2 - OPEN CALL FOR PROPOSALS

31/12/20

AO5651

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

31/12/20

AO9305

OPEN CALL FOR PROPOSAL FOR IAP- ESA BUSINESS APPLICATIONS

30/12/20

AO9569

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) - 5GRONINGEN

30/12/20

AO8793

ARTES C&G - CALL FOR PROPOSALS

20/12/20

AO10059

COPERNICUS HPCM - CIMR PHASES B2, C/D AND E1 (PROTOTYPE AND RECURRENT SATELLITES)

03/03/20

AO10060

COPERNICUS HPCM - ROSE-L PHASES B2, C/D AND E1 (PROTOTYPE AND RECURRENT SATELLITES).

02/03/20

AO9754

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

19/02/20

AO10004

COPERNICUS HPCM - CRISTAL (COPERNICUS POLAR ICE AND SNOW TOPOGRAPHIC MISSION) PHASES B2, C/D AND E1

18/02/20

AO10003

COPERNICUS HPCM - CO2M (COPERNICUS ANTHOPOGENIC CO2 MONITORING MISSION) PHASES B2, C/D AND E1

17/02/20

AO9997

BREADBOARD FOR TELEMETRY RANGING (CCSDS 401, 2.4.24)

31/01/20

AO10061

POLAR+ EXPRO+

24/01/20

AO9995

DETAILED ENGINEERING AND CONSTRUCTION OF THE INTERNATIONAL MEETING FACILITY AT ESTEC

20/01/20

AO9916

CUBESAT IN SUPPORT OF MSR / MSR PATHFINDER CONCEPT IN LEO

17/01/20

AO10024

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

17/01/20

AO10007

LOW NOISE MINIATURISED VERY HIGH FREQUENCY PULSE TUBE COOLER

16/01/20

AO10093

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

16/01/20

AO9844

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

13/01/20

AO10036

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

10/01/20

AO9675

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

09/01/20

AO10080

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

07/01/20

AO10071

C217-067FM ATHENA ON BOARD METROLOGY

06/01/20

AO9940

MEMS BASED NANOPARTICLE STORAGE AND RELEASE SYSTEM FOR QUANTUM PHYSICS PLATFORM

06/01/20

AO9357

PROTOTYPE OF A CENTRALIZED BROADBAND GATEWAY FOR PRECODED MULTI-BEAM NETWORKS (ARTES AT 6B.047)

06/01/20

AO9768

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

01/01/20

AO9018

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

01/01/20

AO9936

ATMOSPHERIC MONITORING TO ASSESS THE AVAILABILITY OF OPTICAL LINKS THROUGH THE ATMOSPHERE

31/12/19

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
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REF

DESCRIPTION

END DATE

AO9923

VERIFICATION AND CALIBRATION TECHNIQUES FOR LOW FREQUENCY ANTENNAS

20/12/19

AO9495

EO BIG DATA ANALYTICS EXPRO+

20/12/19

AO9653

CONSULTANCY FOR COORDINATED COMPONENT SELECTION FOR FUTURE SCIENCE MISSIONS

19/12/19

AO10113

MATERIAL CHARACTERISATION METHODS FOR THERMAL PROTECTION SYSTEMS CRITICAL ABLATIVE MATERIALS

19/12/19

AO9857

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

19/12/19

AO9869

MON-X PROPELLANT REFILLING AND OFF-LOADING PROCEDURE - EXPRO+

18/12/19

AO9807

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

18/12/19

AO9072

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

18/12/19

AO10001

MULTI-GBPS BROADBAND TERMINAL FOR EXTREMELY HIGH THROUGHPUT SATELLITE SYSTEMS

17/12/19

AO9737

COMPACT BROADBAND INPUT FILTERS AT C AND KU BAND BASED ON DIELECTRIC MATERIALS (ARTES AT 5C.379)

17/12/19

AO9941

COPERNICUS HPCM - CHIME PHASES B2, C/D AND E1 (PROTOTYPE AND RECURRENT SATELLITES)

16/12/19

AO9942

COPERNICUS HPCM - LSTM (LAND SURFACE TEMPERATURE MONITORING) PHASES B2, C/D AND E1

16/12/19

AO9631

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

16/12/19

AO10031

HIGHLY INTEGRATED W-BAND CIRCULATORS/ISOLATORS BASED ON SUBSTRATE INTEGRATED WAVEGUIDE TECHNOLOGY 16/12/19

AO9713

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

16/12/19

AO10120

OPEN STANDARD FOR INTER SATELLITE LINK - EXPRO+ (RE-ISSUE)

13/12/19

AO10017

ESTIMATION OF PROTON INDUCED SINGLE EVENT RATE IN VERY DEEP SUBMICRON TECHNOLOGIES - EXPRO+

12/12/19

AO9741

LARGE OFFSET-FED DEPLOYABLE REFLECTOR FOR SMALL SATELLITES (ARTES AT 5B.190)

12/12/19

AO9959

19-P-O-NAV-02 PNT TRAFFIC LIGHT - EXPRO+

11/12/19

AO10087

NAVISP-EL1-035: MACHINE-LEARNING TO MODEL GNSS SYSTEMS - EXPRO+

10/12/19

AO10075

NAVISP ELEMENT 1 (NAVISP-EL1-011): RESILIENT, TRUSTWORTHY, UBIQUITOUS TIME TRANSFER REISSUE - EXPRO+

10/12/19

AO10052

VIRTUALISATION OF FOS SYSTEMS UNDER A DIAS-LIKE SERVICE

09/12/19

AO10009

NEUTRAL ATMOSPHERE MODEL FOR FUTURE SCIENCE MISSIONS - EXPRO+

09/12/19

AO9815

GT17-021ED: COTS-BASED HIGHLY INTEGRATED COMPUTER SYSTEM FOR MINI/NANO SATELLITES

06/12/19

AO10029

HIGH TEMPERATURE AND DUST RESISTANT VACUUM SEAL MECHANISMS - EXPRO+

06/12/19

AO9762

3GPP NARROW-BAND INTERNET-OF-THINGS (NB-IOT) USER SENSOR INTEGRATION INTO SATELLITE NETWORKS

06/12/19

AO9969

E.INSPECTOR PHASE A - EXPRO+

05/12/19

AO10048

BUILDING BLOCKS FOR HIGH PHOTON EFFICIENCY OPTICAL COMMUNICATION

05/12/19

AO9863

MASSIVE-USER COMMUNICATION DEMONSTRATOR (ARTES AT 3C.016) (RE-ISSUE AO 1-9280)

05/12/19

AO9730

MULTI-SCALE HEAT PIPE NETWORK FOR ACTIVE ANTENNAS (ARTES AT 4D.063)

04/12/19

AO9731

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

04/12/19

AO9988

EXPANSION-DEFLECTION NOZZLE UTILISING ADVANCED MANUFACTURING AND MATERIALS

03/12/19

AO10044

FIFTH CALL FOR OUTLINE PROPOSALS UNDER THE PLAN FOR EUROPEAN COOPERATING STATES (PECS) IN SLOVAKIA

02/12/19

AO10043

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

02/12/19

AO10062

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

02/12/19

AO9965

COST-EFFECTIVE HIGH-GAIN CUBESAT ANTENNAS (PRIORITY 2) (ARTES AT 5B.165)

02/12/19

AO10020

WORLD OCEAN CIRCULATION (EXPRO+)

20/11/19

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

August grants top £4m, and
UKSA announces IPP Call3
A

nother substantial month of funding
saw the UK Space Agency award
grants to the private sector topping
£4m in August. Reaction Engines and
Lockheed Martin UK Strategic Systems were
the two key beneficiaries, with the former
receving £900,000 and the latter over
£730,000. Of the remaining companies, only
Earth-i was awarded a sum over £100,000.
Having awarded grants to Lockheed
Martin to support vertical launch capabilities
in Sutherland, Scotland, the UK Space
Agency has most recently announced that it
will award £7.35 million to Virgin Orbit UK to
enable horizontal launch of small satellites at
Cornwall Airport Newquay,
The funding will help to develop advanced
ground support equipment, including UKbased manufacturing of key equipment, and
conduct mission planning. Together with
funding from the Cornwall Council for
spaceport infrastructure, this grant helps
secure the first satellite launch from
Spaceport Cornwall, which Virgin Orbit is
planning for the early 2020s, pending
regulatory approvals.
It is the regulations that may prove to be
the stumbling block to achieving that launch
date target. Although Paul Cremin,

commercial spaceflight regulation and policy
lead at the Department for Transport,
speaking at the Westminster Business Forum
in October, said he was confident that the
regulatory system would be in place in 2020
(although he didn’t specify exactly when), he
indicated that 2021 was a more likely date for
the beginning of launch activities.
Spaceport
Cornwall
estimates
a
horizontal launch spaceport at Cornwall
Airport Newquay could create 150 immediate
jobs, with additional opportunities for local
businesses in directly supporting the site.

IPP Call 3
The UK Space Agency has also opened
applications for funding under the
International Partnership Programme Call 3,
and is making up to £8 million available for
one-year projects that aim to use satelliteenabled services to tackle economic, societal,
or environmental issues in developing
countries.
This call is structured differently to
previous ones. Funding is initially for a oneyear ‘Discovery Phase’, which will run from
April 2020 until March 2021. And pending
confirmation of IPP funding beyond March
2021, Discovery Phase projects will be

UKSA FUNDING, ROLLING 12 MONTHS
August 2019

4,266,798

July 2019

6,379,275

June 2019

10,399,293

May 2019

2,962,239

April 2019

9,915,793

March 2019

17,589,195

February 2019

2,375,306

January 2019

1,250,118

December 2018

12,981,706

November 2018

10,309,213

October 2018

9,279,877

September 2018

2,935,730

Total

90,644,543

assessed, where those passing the bar will be
funded into a multi-year ‘Operational Phase’.
IPP projects must deliver a sustainable
satellite-enabled solution to partners in a
developing country, demonstrating measurable impact to a DAC list country. IPP is
funded by the Global Challenges Research
Fund – a £1.5 billion fund announced by the
UK Government, which supports cuttingedge research and innovation on global
issues affecting developing countries.

UK SPACE AGENCY GRANTS, JANUARY TO AUGUST 2019
COMPANY

AMOUNT

COMPANY

AMOUNT

COMPANY

AMOUNT

Reaction Engines

9,699,847

NSSC Operations

105,169

The British Interplanetary Society 16,569

Lockheed Martin UK

2,618,162

Deimos Space UK

95,964

Lena Space

15,000

Inmarsat Global

2,148,658

Assoc for Science & Discovery

91,000

Dynamic Imaging Analytics

14,837

University of Leicester

1,970,174

Bryce Space and Technology

77,952

University of Strathclyde

9,714

Ecometrica

1,322,756

DSTL

76,046

EU ECO Technologies

7,450

Satellite Applications Catapult 1,055,669

Airborne Engineering

75,000

Northern Sky Research

6,273

Avanti Communications

862,927

Winning Moves

63,273

Public Health England

6,258

Rheatech

595,478

Magna Parva

59,029

Techniquest

5,850

Orbital Express Launch

519,253

Belstead Research

56,069

Carbomap

3,000

Rezatec

517,411

Satellite Oceanographic Cons’nts 55,909

Cobham RAD Europe

3,000

University of Reading

511,182

Heliaq UK

Earthwave

3,000

54,535
53,115

GMV Innovating Solutions

3,000

Lacuna Space Ltd

3,000

Telespazio Vega

471,166

Environment Systems

Earth-i

407,834

Craft Prospect

AVS Added Value Solutions UK

363,060

Tiscis

47,853

Orbital Access

3,000

Stevenson Astrsat

329,078

Spacechips

46,573

Trade in Space

3,000

49,948

UN Inst for Training & Research

284,478

Archer Technicoat

39,000

University of Bristol

3,000

eOsphere

277,019

University of Sheffield

32,362

Skyrora

2,993

Vivid Economics

218,398

Nottingham Scientific

31,600

Earthscope

1,500

UNDP Vietnam

199,281

Downtown In Business Ltd

28,000

Global Geo-Intelligence Solutions

1,460

ExactEarth Europe

116,769

University of Portsmouth

26,903

E2E Services

107,762

Lyonspace

19,600
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UK Space Agency spending data
UK SPACE AGENCY GRANTS/INVESTMENT, AUGUST 2019
DATE

EXPENSE TYPE

TYPE

COMPANY

30/08/19

R & D Current Grants to Private Sector

Grant

Satellite Oceanographic Consultants

AMOUNT
18,463

30/08/19

R & D Current Grants to Private Sector

Grant

Satellite Oceanographic Consultants

37,446

29/08/19

R & D Current Grants to Private Sector

Grant

GMV Innovating Solutions

3,000

29/08/19

R & D Current Grants to Private Sector

Grant

Earthscope

1,500

29/08/19

R & D Current Grants to Private Sector

Grant

Vivid Economics

28/08/19

R & D Current Grants to Private Sector

Grant

Lockheed Martin UK Strategic Systems

23/08/19

R & D Current Grants to Private Sector

Grant

Cobham RAD Europe

1,500

21/08/19

R & D Current Grants to Private Sector

Grant

Earthwave

3,000

20/08/19

R & D Other Professional Services

Grant

Bryce Space and Technology

14,832

16/08/19

Capital Grants To Private Sector

Grant

Craft Prospect

49,948

16/08/19

Capital Grants To Private Sector

Grant

E2E Services

58,779

16/08/19

Capital Grants To Private Sector

Grant

Archer Technicoat

39,000

14/08/19

Current Grants To Private Sector

Grant

Lyonspace

14/08/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

14/08/19

R & D Current Grants to Private Sector

Grant

UNDP Vietnam

14/08/19

R & D Current Grants to Private Sector

Grant

Earth-i

22,684
737,590

9,800
550,000
72,905
103,678

14/08/19

R & D Current Grants to Private Sector

Grant

Trade in Space

13/08/19

R & D Current Grants to Private Sector

Grant

Vivid Economics

3,000

13/08/19

R & D Current Grants to Private Sector

Grant

Vivid Economics

09/08/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

08/08/19

R & D Current Grants to Private Sector

Grant

Global Geo-Intelligence Solutions

07/08/19

Capital Grants To Private Sector

Grant

E2E Services

-48,983

07/08/19

Capital Grants To Private Sector

Grant

E2E Services

97,966

07/08/19

R & D Current Grants to Private Sector

Grant

Cobham RAD Europe

05/08/19

Capital Grants To Private Sector

Grant

AVS Added Value Solutions UK

50,000

05/08/19

Current Grants To Private Sector

Grant

AVS Added Value Solutions UK

15,000

05/08/19

Current Grants To Private Sector

Grant

AVS Added Value Solutions UK

15,000

02/08/19

Capital Grants To Private Sector

Grant

Tiscis

47,853

30/08/19

Capital Grants To Private Sector

Vendor

Centre National D'Etudes Spatiates

18,750

30/08/19

Capital Grants To Private Sector

Vendor

Centre National D'Etudes Spatiates

56,250

685
10,000
350,000
1,460

1,500

30/08/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

-180,000

30/08/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

270,000

30/08/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

288,000

28/08/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

272,493

28/08/19

R & D Current Grants to Private Sector

Vendor

Clyde Space

23/08/19

R & D Current Grants to Private Sector

Vendor

Cranfield University

9,158

23/08/19

R & D Current Grants to Private Sector

Vendor

Cranfield University

77,038

15/08/19

R & D Current Grants to Private Sector

Vendor

University of St Andrews

14/08/19

R & D Current Grants to Private Sector

Vendor

HR Wallingford

203,496

13/08/19

Capital Grants To Private Sector

Vendor

DST

219,297

88,000

5,218

13/08/19

Capital Grants To Private Sector

Vendor

DST

145,723

13/08/19

Capital Grants To Private Sector

Vendor

DST

192,500
272,303

07/08/19

R & D Current Grants to Private Sector

Vendor

HR Wallingford

02/08/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

18,573

29/08/19

Current Grants To Private Sector - NPISH

WGA only

Science and Technology Facilities Council

34,691

08/08/19

Current Grants To Private Sector - NPISH

WGA only

Science and Technology Facilities Council
TOTAL
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7,700
4,266,798
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EUROPE’S LARGEST B2B SPACE EVENT RETURNS TO BREMEN, GERMANY
19-21 NOVEMBER 2019

Space Tech Expo Europe is the continent’s major dedicated
supply-chain and engineering event for manufacturing,
design, test and engineering services for spacecraft,
subsystems and space-qualified components.
The free-to-attend conferences bring together professionals
in the space industry in Europe and beyond to discuss
Tuesday 19 November

OPPORTUNITIES FOR EUROPE'S
SMALLSATS
12:00

14:00

15:15

Smallsat Market Forecasts,
Analysis and Opportunities

The Impact of New Players on
the Space Industry
What Will be the Future Orbit
of Choice: LEO, MEO or
GEO?

current trends, developments and challenges in the market,
as well as innovative and ground-breaking technologies.

New for 2019 is the smallsats conference and exhibition,
dedicated to this fast growing sector of the space industry.
The conference features a sellar line-up of speakers and an
outstanding agenda.

Wednesday 20 November

Thursday 21 November

9:30

9:30

LEVERAGING LEO: TECH, LAUNCH
AND MISSION MANAGEMENT

10:15
11:15
13:15
14:15
15:45

Outlining the Challenges of
Power Management on
Smallsats

DOWNSTREAM DAY AND THE
FUTURE OF SMALLSATS

Advancing Imaging
Technologies: from Lidar to
SAR to Hyperspectral and
Everything in Between

10:15

Breaking Through the
Bottleneck Barrier: Going
Forward with Small Launch
Services

13:00

How to Select the Right
Propulsion Systems to
Enhance Sustainable
Constellations

Optimising Antenna and
Ground Terminals Tech to
Stay on Top

11:15

Outlining Future Data
Requirements to Optimise the
Transportation Industry
Increasing Tech Capabilities
to Strengthen Data
Applications for AgriTech,
Urban Management and
Environmental Monitoring
Pioneering a New Market of
Customers Through
Enhanced Connectivity

Setting the Standards:
Preparing the Smallsat
Industry for the Next Frontier

Enhancing Manufacturing,
Mission Control and Data
Management Through
Artificial Intelligence and
Autonomous Decision Making

www.spacetechexpo.eu

