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1. Foreword

The D Group has worked very closely with the Swiss Embassy for several years and it has always proved
to be an exceptionally positive, symbiotic relationship. The Swiss Embassy, as an Honorary Member
of the D Group, attends many of our events and always brings an interesting, open positive
perspective.

The Introduction to the Space Market offers a decidedly clear picture of a thriving UK space sector,
underpinned by a strong government commitment and high growth. With several key national
strategic documents published in the last year, such as the National Space Strategy and the Defence
Space Strategy, it is an exciting time for the nation’s space sector and points to a number of
opportunities for international companies looking to build a presence in the UK market.

The D Group is the UK’s leading cross-sector strategic business development network. We deliver
business-critical insights and competitive advantage to the leaders of UK businesses, partnerships, and
institutions. Operating at Board and C level, it uses unique networks built up over 25 years to deliver
the insights, connections and support they need to help them understand, engage and compete more
effectively. Our members are drawn from a cross section of industry, with particular focus on National
Security, Space and Infrastructure. This is the second Paper that we have produced in Partnership and
we stand by to assist any Swiss Companies seeking to build relationships in the United Kingdom.

Voo v

Seumas Kerr CBE
Managing Director

The D Group
23 Grafton Street
London W1S 4EY

Mail sk@strategyinternational.co.uk
Phone + 44 (0) 20 7318 9200
www.dgroup.co.uk
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It has been a pleasure to have worked with D Group on this important piece of research, The
Introduction to the Space Market, outlining the UK Space sector.

Switzerland and the UK have been maintaining strong bilateral relations in the areas of research and
innovation, especially in the area of space technology, and the scientific collaboration has been closer
than ever. Switzerland and the UK are very important partners in research and innovation. There is
still much to learn from each other’s approaches to foster innovative ecosystems as in the space
sector. The Swiss space industry is an important part of the European and Worldwide space
ecosystem, after all Switzerland was a founding member of the European Space Agency (ESA).

The Swiss Business Hub UK and Ireland is pleased that this report can serve as a strong market guide
for Swiss companies wanting to explore space sector opportunities in the UK as well as provide
guidance on how to navigate through the complexities of project tender processes.

The Swiss Business Hub UK and Ireland provides localised support, market information, consulting and
networking services to Swiss companies venturing into the UK and Irish markets. In addition, the Swiss
Business Hub also actively promotes Switzerland as a highly attractive business and investment
location for UK and Irish companies looking for growth opportunities in Switzerland and in continental
Europe.

| wish you an interesting read. The D Group as well as the Swiss Business Hub UK and Ireland look
forward to assisting you in the future.

%%_

Natalie Thomas
Head of Swiss Business Hub UK and Ireland

Swiss Business Hub UK and Ireland
Embassy of Switzerland in the United Kingdom
16-18 Montagu Place, London, W1H 2BQ

Mail: natalie.thomas@eda.admin.ch
Phone : +44 20 7616 6050
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1. Executive Summary

1.1 The UK space sector is an attractive and buoyant market...
UK civil expenditure on space has increased from £300 million in 2014 to £700 million in 2019, and the
UK space sector has seen consistently high growth rates.

Long-term UK space industry income, 1999/00 — 2019/20e
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CREDIT: KNOW.SPACE, 2021, P.16

According to a UKSA (2021a), the space sector workforce is 2.6 times more productive than the UK
average. This is a compelling reason for the UK government, driving towards the ambition of becoming
a ‘science & technology superpower’, to cultivate such highly skilled jobs.

A key government ambition in the 2010 Space Industrial Growth Strategy was to increase the UK’s
share of the global space economy to 10% by 2030 (Space IGS, 2010) however, this amount remains
stubbornly at 5.1% in 2018/19 (know.space, 2021, p.3). This highlights the competitiveness of the
global sector as well as the changing strategic environment for the UK. A host of strategic documents
have recently been published by the government, including the National Space Strategy, to address
these challenges and detail the plan for moving forward.

1.2 Investing in the space sector achieves multiple government ambitions

The Government would like to utilise space in order to achieve several strategic priorities, such as
‘Levelling Up’ the country, achieving net zero carbon emissions by 2050, and strengthening its foreign
policy position as ‘Global Britain’ (HMT, 2021; MoD, 2021b)

A significant priority for the government is the ‘Levelling Up” agenda. In fact, HMT’s Green Book, which
provides guidance to government on how to assess potential investments (HMT, 2021), now addresses
regional imbalances in order to direct government investment towards opportunities across the UK.
The government is also changing how and where policymaking sits, including relocating 22,000 civil
servants out of London and the South-East by 2030 (D Group, 2021).
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The British government is keen to position itself as a leader in international regulations diplomacy by
taking the lead in promoting space sustainability and developing regulations on accountability. The UK
also sees this strategic goal as manifesting in the UK as a ‘strategic partner of choice’ (NSS, 2021, p.28).

For the UK to achieve its net zero emissions target by 2050, ambitious action must be taken, and the
space sector is seen as key to this. At the end of 2020, the Prime Minister published a Ten Point Plan
for a Green Industrial Revolution (HMG, 2020), which defined the government approach to “build back
better”, whilst also hastening the achievement of net zero emissions. The government plans to invest
£12 billion, with the potential addition of three times that from the private sector, to “create and
support up to 250,000 green jobs across energy, buildings, transport, innovation and the natural
environment” (D Group, 2021).

1.3 A snapshot of the competitive landscape

The UK’s space sector is growing rapidly, and the government is enacting a number of measures and
regulations to cultivate an attractive market profile. This is an opportune time for international
businesses to successfully establish themselves in the UK.

2.0 Market Overview & Segmentation

2.1. Government and the Space Market

In a context of pandemic recovery and continued uncertainty in the global environment, the United
Kingdom is undergoing a strategic transformation. The UK Government sees the Space sector as an
enabler for several of its key strategic objectives, in particular, strengthening the UK’s international
position as ‘Global Britain’, reducing regional inequality by ‘Levelling Up’ the UK, cultivating a skilled
national workforce to promote the UK as a science & technology superpower and achieving net zero
carbon emissions by 2050.

The UK'’s national approach to space is a relatively recent development. The UK was one of the leading
spacefaring nations in the 1960’s. In fact, the first, and last, British space launch in October 1971, came
after Harold Wilson’s Government decided to discontinue the launch programme in the late 1960’s
(Paikatowsky, 2017). Since this time, the UK’s main effort had been to make space technology more
cost effective; centring on areas with high commercial potential, such as earth observation,
communications, navigation, and space science for environmental and economic advances (Burleson,
2005). In 2008, interest in space was renewed, and not soon after, the Space Industrial Growth
Strategy was published, and the UK Space Agency was formed (Space IGS, 2010).

It is now calculated that space based capabilities underpin £360 billion of UK GDP. In 2018/19, total
UK space industry income amounted to £16.4 billion and the forecast for 2019/20 is £16.6 billion
(know.space, 2021, p.3).

2.1.1 Strategic Plans

A key government ambition in the 2010 Space Industrial Growth Strategy was to increase the UK’s
share of the global space economy to 10% by 2030 (Space IGS, 2010) however, this amount remains
at 5.1% market share in 2018/19 (know.space, 2021, p.3). This highlights the competitiveness of the
global sector as well as the changing strategic environment since this strategy was published.

The government acknowledges these challenges in its National Space Strategy. UK civil expenditure
on space has more than doubled since 2014 and the UK space sector grown significantly year on year.
“However, other nations have invested proportionally more and the UK lags behind our international
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peers. As a result, whilst the UK sector has continued grow, it is not currently increasing its share of
the global space economy” (NSS, 2021, p.13). A host of strategic documents have been published by
the government in the last year in order to address these issues and detail the plan for moving
forward.

The Spending Review 2021 detailed the Treasury’s intention to allocate enough resources to achieve
the UK’s ambition to become “the first country to launch a rocket into orbit from Europe in 2022, with
the aim of becoming a leader in commercial small-satellite launch, as set out in the National Space
Strategy” (HMT, 2021, p.54). The Spending Review incorporates space investments into R&D spending,
with £20 billion allocated across the UK by 2024-25, “to cement the UK as a global science and
technology superpower” (ibid, p.53).

The National Space Strategy details the importance of space in enabling the government’s strategic
objectives. The NSS (2021, p.31) lays this out succinctly: “Government will champion UK-led space
science, exploration and innovation which expands our horizons and inspires the next generation. We
will leverage our world-class researchers, education, businesses, and facilities, building the UK as a
science and technology superpower, and in doing so, helping to achieve our goals in space”.

'We will build one of the most innovative and attroctive space economies in the world and the
UK will grow as a spaoce nation. We will protect and defend UK interests in space, shape, the
The LK's wision spoce emvironment and use space to help sohe challenges ot home and overseas. Through
cutting edge ressarch, we will inspire the next generation and sustain the UK's compatitive
adge in space science and technology.
Lead pioneering Frotect and T o
Grow and lewvel Promote the scientific defend our d;l?'.';ﬁuft‘:-:flll(
The UK’s goals Up CUr Space wvalues of global discowery and national citizens and the
SCONOMY Britain inspire the interasts in and world
nitiomn through space
Unbocking growth in the spoce sector
Howr win waill Growing the UK as a science and technology supenpower

hieve the I
acise e Colloboroting internationalky

Developing resilient space capabilities and services

Immediate key interventions in the highest impact opportunities and the

The 10 poing plan
point pi critical cross-cutting enablers

CREDIT: UKSA, 2021, r.8

The UK Space Agency’s Corporate Plan is intended to demonstrate how they will deliver on the
government’s space ambition, with a FY 21/22 budget of approximately £535 million (UKSA, 2021,
p.18). Their priority programmes are the UK Spaceflight Programme, the National Space Innovation
Programme (NSIP), Space Based Positioning, Navigation and Timing Programme — SBPP (UKSA, 2021,
p.14).
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UK Space Agency Budget Allocations 2021/22
2020/21 F02/22 Indicative
Outturn Allocaion
DEPARTMENTAL EXPEMDITURE LIMIT {DEL) £m Em
Drepartmental Expenditure Limit [DEL):
Admin DE £.939 G800
Research & Developrment DEL 218.5B4 240122
nidrostrscture DEL 3534 LG FTE
Global Challenges Research Fund {GCRF) 21177 5.000
Mational Productivity Investiment Fund [MPIF) 13.935 =
Maticmal Space Innovalion Programme 10.642 15.000
Fobal Matonal Sotelie System 5. 225
58PP THTS 15.400
MSPOC 3937 4974
PRT 0240 -
EL Exil suppaort 1L.ee5 -
Total De partrmental Expenditure Limi (DEL) 514986 334.5372
Annually Managed Ex penditure |AME):
Mon-Ring-fenced AME 0,847
Aing fencad - Forword confroct revaluofions 5,062 0.500
Total Annually Managed Expenditure 5000 0.500
Toeal Agency S0, 895 535.072

CREDIT: UKSA, 2021A, P.18

The Defence Space Strategy is due to be published imminently, and a significant £6.6 billion in defence
R&D spending has already been apportioned to the Ministry of Defence in the Autumn Budget (HMT,
2021, p. 81). Additionally, the MoD has announced several priorities for the organisation and capability
development in space. This will eventually coalesce space based programmes within the MoD into a
single command. The UK Space Command will have in its portfolio SKYNET, the UK’s Space Operation
Centre, RAF Flyingdales (which provides early warning for ballistic missiles) and all space based
capability development. They will also lead the UK’s participation in the US-led Space Coalition under
Operation OLYMPIC DEFENDER, support the growth of the NATO space enterprise and 7 nations
collaboration (MoD, 2021c).

Please see Section 2.3 for further detail on these priority programmes.

2.1.2 Developing an Attractive Market for Space Business

A number of measures have been endorsed by the government, designed to cultivate a favourable
regulatory environment for space business. The National Security and Investment Act 2021 provides
a framework which is intended to protect UK based companies from “technology appropriation or
unfavourable foreign acquisition” (NSS, 2021, p.22), while maintaining favourable conditions for
continued inward investment.

The Space Industry Act 2018 was developed to regulate spaceflight activities (HMG, 2018) and New
Space Industry Regulations enacted in 2021 have encouraged the advancement of commercial
spaceflight technologies, from orbital launch vehicles to in-space propulsion. The UK government has
also recently established a UK Space Regulator in the Civil Aviation Authority, designed to regulate
such emerging technologies (NSS, 2021, p.23). Additionally, the Spaceflight Safety and Regulatory
Council, formed in November 2021, is comprised of government, industry, and the Space Flight
Regulator, and designed to oversee the development of spaceflight regulations (HMG, 2021).
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There are a number of UK organisations designed to support emerging and established space
businesses, detailed further in Section 3.0 and Appendix A. The Satellite Applications Catapult is tasked
with bringing together academic communities and businesses, in order to “realise the potential of
space technologies and satellite-based services”. The Catapult offers facilities, technology
demonstrators, tools, and data platforms for organisations to access” (NSS, 2021, p.24). The
Knowledge Transfer Network was also established to link space businesses to potential “partners,
suppliers, customers, and the research community” across the broader economy (ibid, p.24).

The Crown Commercial Service is the largest public procurement organisation in the UK (CCS, 2021).
Following the publish of UK’s Geospatial Data Strategy, the new Dynamic Purchasing System was
launched to facilitate the procurement of space-enabled technologies and geospatial services for the
wider public sector. It also aims to rationalise the public sector’s procurement of Earth Observation
data and services (NSS, 2021, p.26).

Private sector investment has grown exponentially in recent years and a number of investment firms
and financial institutions are taking interest in the UK’s space sector. The government is particularly
keen to deliver policies which will encourage the City of London to offer more financial services
directed at this market (CfST, 2021). Seraphim Space Investment Trust, a particularly successful UK-
based example, is a venture capital firm investing predominantly in Space Tech businesses, with a
market capitalisation of £251 million, according to Hargreaves Lansdowne. The British Business Bank,
a government-owned business development bank which helps smaller businesses negotiate finance
markets more successfully, will also be investing directly in R&D companies alongside the private
sector through a new £375 million programme, Future Fund: Breakthrough (BBB, 2021).

2.1.3 Market Segmentation

The Market Segments used in this report are based on the Size and Health of the UK Space Industry
report (know.space, 2021, p.6). Space Manufacturing is defined as “the design and/or manufacture of
space equipment and subsystems” (ibid, p.6). This segment is 12.5% of the market, as per the graph
below. Space Operations has a slightly larger share, as the segment is considered as a range of launch
and in orbit activities, of satellites and/ or spacecraft. The largest market segment by a significant
margin in the UK space sector is Space Applications, with 71% of the industry’s total income (ibid, p.8).
This segment is defined as “applications of satellite signals and data” and is experiencing high growth
recently. This segment is dominated by Direct-To-Home broadcasting (DTH), although this share is
declining, as the market diversifies so quickly. To illustrate its dominance, it is calculated that if DTH
were to be removed from the total space industry income, it would fall to £8.9 billion. At £4.1 billion,
Space Applications would still be the largest segment of UK space activity (ibid, p. 8). Ancillary Services
is a smaller, but important and high growth, segment which encompasses a broad range of specialised
support services, from legal advice to consultancy to policymaking (know.space, 2021, p.6).

10
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UK space industry income by segment and activity, 2018/19
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Space activities which are currently experiencing the most significant growth are: Location-based
signal service providers, which grew by £453 million in the last year. Fixed satellite communication
services experienced growth of £392 million in the same period. Processors of satellite data increased
revenue by 34% and applications leveraging satellite data grew by £219 million in the reporting period.
Suppliers of materials and components also experienced growth of about 25% (know.space 2021).

2.2 Sector Overview

2.2.1 Space as an investment in the future

This section will detail the government’s objectives for encouraging economic and workforce
development for the future, with particular emphasis on climate change and innovation.

A key priority is to harness space technology to address climate change issues, specifically through
Earth Observation (EO) technology and expertise (NSS, 2021, p.35). The NSS takes the view that space
based capabilities will enable the UK to achieve net zero emissions by 2050, through participation in
programmes such as Copernicus and the TRUTHS mission, a UK-led enterprise with ESA to create a
space-based climate and calibration observatory (UKSA, 2021b).

11
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The government is also focused on innovation, and R&D spending is targeted to be 2.4% of GDP by
2027 (NSS, 2021, p.31). The space sector invested £702 million in 2018/19 (know.space, 2021, p.4), a
figure which indicates a space industry that is five times more R&D intensive than the UK average (ibid,
p.4). To achieve both of these aims, the National Science and Technology Council has been established
to drive and support emerging, pioneering areas of the economy such as Quantum Computing,
Artificial Intelligence, Bioinformatics and Space technologies (HMT, 2021, p.54).

A further institution recently created by the government to advance innovation is the Advanced
Research and Invention Agency (ARIA) with a budget of £800 million until 2025-26. ARIA is intended
to “carry out high-risk, high-reward research to support ground-breaking discoveries across the UK”
(HMT, 2021, p.54). The UK Space Agency will provide the infrastructure to support ARIA’s space
investments, such as the National Satellite Test Facility in Harwell and the National Space Propulsion
Test Facility in Westcott.

Space technologies aligned with the UK’s Innovation Strategy are identified for prioritisation, such as
robotics and smart machines, advanced materials and manufacturing to Al, digital and advanced
computing. The intention is to strengthen the expansion of innovation into commercial opportunities,
stimulating British exports, Intellectual Property, and expertise (NSS, 2021, p.35). UKSA’s National
Space Innovation Programme is seen as a particularly successful vehicle for new technology
development, supporting new products and services both in earth observation data and in telecoms
provision (ibid, p.24).

2.2.2 Space as a driver of social transformation

A key part of the NSS’ ten point plan aims to link these investments in innovation to domestic needs,
by using space based technologies to improve public services, from healthcare, the environment,
transportation, and infrastructure. This section will detail government’s goal of utilising space in the
service of the critical ‘Levelling Up’ agenda. The NSS (2021, p.39) states that the intention is to “ensure
that the space economy works for all parts of the UK”. Although the Harwell Space Cluster is
considered the UK’s space business hub, and the first port of call for international investors; space
clusters are established across the UK with particular areas of expertise, from Cornwall to the Shetland
Islands, Durham to Newport and Portsmouth to Belfast (ibid, p.36).

12
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We are supporting sector growth across the UK
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CREDIT: NSS, 2021, p.23

Finally, the government sees the space sector as an enabler to cultivate a highly skilled, productive
workforce, achieving both development goals and the aim of becoming a science and technology
superpower. This is overseen by the Space Skills Advisory Panel, responsible for identifying and
cultivating skills required by the sector. These include not only technical skills, but also the business
management skills that help turn science and technology into commercial advantage (NSS, 2021,
p.37).

2.2.3 Harnessing space to strengthen the UK’s international position

The government is committed to being a leader in international regulations diplomacy, and in
particular space sustainability. In addition to a proactive stance in international fora, the intention is
also to pioneer capabilities which promote the sustainable use of space, such as In Orbit Service
Manufacturing (I0OSM) and space debris removal (NSS, 2021, p.29).

Several programmes have been developed in order to encourage international relationships and
collaboration. The International Partnership Programme (IPP) is a £150 million international
development initiative run by the UK Space Agency. As part of this programme, UK space capabilities
deliver satellite and data services to developing countries for economic, societal, and environmental
gains (UKSA, 2021a). The TRUTHS calibration laboratory in space is discussed in Section 2.2.1. Horizon
Europe is an EU research and innovation funding programme with a budget of €95.5 billion.
Fortuitously, the UK and EU signed a Joint Declaration on Participation in Union Programmes and
Access to Programme Services, establishing a shared commitment for the UK to participate in certain
EU programmes, including Horizon Europe and Copernicus (European Commission, 2022).

2.3 Sector Context — Landscape Review

The government is enthusiastically developing a favourable environment for international investors
and companies to enter a fast growing market in the UK. The space industry has grown significantly in
recent years, now numbering 1,218 organisations with established space-related activities
(know.space, 2021, p.8). The industry’s total income was £16.4 billion in 2018/19 and UK-
headquartered space companies attracted overall investment of £4.33 billion (ibid, p.4). The industry

13
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landscape remains dominated by a few prominent organisations, with just thirteen companies
accounting for 82% of total space income in the UK and 119 for the following 13%. In fact, only 132
organisations generate space income in excess of £5 million according to the Size and Health of the
UK Space Industry report (know.space 2021, p.3). This also illustrates a market with an abundance of
SMEs and start-ups. Please see Appendix B for further information.

The UK space industry has a strong commercial focus, accounting for 81.3% of total income. That said,
there is still a convincing role for public demand, which accounts for the rest, as per the graph below
(know.space, 2021, p.4).

UK space industry income by customer type, 2018/19

2018/ 19
Customer type

Consumer (B2C)
Business (B2B)
Defence/Military

Other Civil Government ‘

» Commercial: Consumer (B2C)
s Commerical: Business (B2B)

Commercial
n Defence/Military

Income ' Space Agencies

European Space Agency (ESA) ‘
European Commission (EC)
Research/Science Funding Body \
UK Space Agency

Other Space Agency

Total

European Commision (EC)

m Research/Science Funding Bodies

CREDIT KNOW.SPACE, 2021, P. 10

The National Space Strategy (2021) presents a ten point plan, indicating the priority areas for near
term investment to prospective international businesses. Major programmes identified by the UK
government and potential opportunities are detailed in this section.

2.3.1 Satellite Communications

One of the most significant UK space programmes is OneWeb, a low-earth orbit (LEO) satellite
communications organisation. In 2020, the UK government acquired a 45% stake in the company,
reflecting a government priority to develop sovereign space — based capability. The intention is for
OneWeb to have 650 satellites in orbit by 2022, providing global access and broadband connectivity
(NSS, 2021, p.33).

The other major satellite communications programme is Skynet 6, intended to be a flexible system
architecture that combines UK government, allied and commercial satellites (Caleb, 2020). The UK will
invest around £5 billion over the next decade in the military programme, while also exploring “the
dual use applications of free-space optical communications systems”, as well as “new waveforms and
encryption methods to provide better end-to-end protection” (MoD, 2021c). There is an exploratory
discussion for OneWeb to be integrated into the Skynet 6 architecture. OneWeb satellites are already
manufactured by a joint venture including Airbus Defence and Space (NSS, 2021, p.33).

2.3.2 Earth Observation and Intelligence, Reconnaissance, and Surveillance

The National Space Strategy (2021) indicates plans to build a constellation of small Intelligence,
Surveillance, and Reconnaissance (ISR) satellites, alongside the supporting infrastructure. The
intention is to explore other new initiatives to protect and defend the UK, pulling through advanced
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technologies from R&D to operation and exploring opportunities for dual civil and defence use (NSS,
2021, p.37).

A priority area is also strengthening the UK’s Earth Observation (EO) data infrastructure and hardware
development capacity. The UK aims to continue collaborating and operating within the Copernicus EO
programme, as evidenced by the terms of the UK-EU Trade and Cooperation Agreement (ibid, 2021,
p.34).

2.3.3 Space Domain Awareness

One of these key national space capabilities is Space Domain Awareness (SDA). The cultivation of
independent SDA capabilities is seen as critical for the protection of UK satellites, and for advancing
the secure satellite communications programme, Skynet. While this capability area is run by UK Space
Command, the intention is to launch a National Space Operations Centre (NSpOC) which will
incorporate both defence and civilian experts to monitor national space interests. The objective is to
grow existing dual use sensor and data networks, accumulating the ability to task sovereign sensors,
observe space weather, and utilise space surveillance and tracking data. The NSpOC will manage and
distribute this SDA data to businesses, through a commercial integration cell (NSS, 2021, p.34). While
UK Space Command will be in the lead for Command-and-Control operations, dual use national
capability management will be approached jointly in the NSpOC when suitable (ibid, p.34).

2.3.4. Space Exploration

Space exploration is an area of particular emphasis in several recent government strategy documents.
The UK aims to “be the first country to launch a small satellite from Europe in 2022 from the
spaceports being developed across the UK” (NSS, 2021, p.10). Key to this aim is the development of
full spectrum small satellite capabilities in the UK from build to launch to operation (ibid, p.35).
Potential spaceports span the UK, from Scotland’s Shetland Isles, Sutherland, Argyll, Prestwick, and
Outer Hebrides to Snowdonia in Wales and Cornwall in England (ibid, p. 34).

The government also plans to invest in scientific research and exploration, through mechanisms like
the Artemis Accords (NSS, 2021, p.29). Related to this objective, In Orbit Space Manufacturing (IOSM)
is seen as a advantageous niche capability for the UK to cultivate, including activities such as advanced
in-orbit debris removal servicing, refuelling and assembly technologies (ibid, p.34).

To achieve the goal of becoming a science and technology superpower, the government also intends
to pursue a mission led approach, “such as returning samples from Mars to the Earth for the first time
and monitoring the sun for space weather events like solar flares, as well as the NASA-led Artemis
programme which will see humans return to the Moon” (NSS, 2021, p.31).

2.3.5 Position, Navigation and Timing (PNT)

Position, Navigation and Timing (PNT) capabilities remain under evaluation at a national level (NSS,
2021, p.34). Following Brexit, the UK is no longer a part of the Galileo programme, which had been
the intended vehicle for this capability. Unfortunately, coming to an agreement on the replacement
for this programme has been a challenge. The Space Based Positioning, Navigation and Timing
Programme (SBPP) is critically important to the UK’s wider economy and in a national security context.
“It is fundamental to the UK’s strategic advantage and the successful conduct of military operations.
Space capabilities form the backbone of secure global communications, navigation, and intelligence-
gathering activities” (ibid, p.12).
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3.0 Approaching the Market

In order to access opportunities in the UK’s space market, identifying the appropriate companies for
collaboration requires some judiciousness to ensure a successful relationship. Embarking upon a joint
venture, or indeed evaluating a potential acquisition to develop in country presence, will necessitate
not only a comprehensive appreciation of each party’s strengths and weaknesses, but equally
important, a significant level of trust and alignment of business cultures. As a more cautious approach
when first navigating market entry, evaluate existing and upcoming projects and identify potential
subcontractor roles on announced projects, or directly approach companies selected to deliver
projects desirable to Swiss companies (D Group, 2021). For further information on identifying these
projects, please see section 3.1.

A range of the UK’s significant space businesses are identified in Appendix B. To get acquainted with
a new market, it is often beneficial to seek membership in industry network groups and specific space
capability groups, see the table, by no means a comprehensive list, below. Organisations such as the
D Group, part of the Strategy International Group, can make introductions to suitable companies in
the industry, and offer a more targeted approach (D Group, 2021).

Key Sector Organisations ‘

Industry Network Membership
ADS Group For aerospace, defence, security & space businesses
UK Space All space businesses
British Association of Remote Sensing Companies Earth Observation sector businesses
Global VSAT Forum Businesses involved in the development and delivery of

satellite technologies and services

SQxSpace Forum for innovative space entrepreneurs
The Global Network on Sustainability in Space A forum for industry and academia in space debris
(GNOSIS)
Space4Climate Organisations involved in climate change solutions
techUK Organisations involved in benefits of digital technology

CREDIT: HTTPS://KTN-UK.ORG/PROGRAMME/SPACE-SATELLITE-APPLICATIONS-LANDSCAPE-MAP/

3.1 Identifying and Accessing Opportunities

The government will use the Integrated Review’s own-collaborate-access framework (MoD, 2021b) in
order to evaluate the most effective means of procuring necessary space technologies, services, and
systems (NSS, 2021, p.33). According to the Government Response to a House of Commons report
(2021), to “Own” is to have a sovereign capability from invention to commercialisation. It is
acknowledged however that elements of collaboration and access will inevitably be required in this
category. The UK must “Collaborate” when it can provide niche contributions to others to achieve
objectives, however not in a leading position. In some cases, the UK will be obliged to “Access” critical
science and technology from others through acquisition (HoC, 2021).

There is no space sector pipeline as such, the national space programme is still in the development
phase. This section will detail how to find and access opportunities in the UK’s space market.
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3.1.1 Tender Portals

A reasonable start for identifying opportunities would be accessing the larger public procurement
portals. Registration is usually free, and registrants are kept on a database, if the suppliers’ capabilities
match a requirement, they will be invited to tender.

e Contracts Finder (for lower value contracts):
https://www.contractsfinder.service.gov.uk/Search
e Find a Tender (for higher value contracts): https://www.find-tender.service.gov.uk/Search/

To stay up to date with tenders as they become available, an option is to employ the services of a
platform such as Tenders Direct, Contracts Finder Pro, or the free aggregation service provided by
Bidstats or myTenders. These portals offer coverage of nearly all UK public sector tenders, including
those published on Find a Tender Service (FTS) and the Contracts Finder service (D Group, 2021).

3.1.2 Direct opportunities through Government Organisations

In addition to the above government tender portals, it is also advisable to consult the tender portals
of individual organisations who procure space capabilities. (For further detail on the identification and
structure of government organisations involved in space, please see Appendix A.) Do note that some
portals will require a UK based organisation in order to register.

e European Space Agency: https://esastar-publication-ext.sso.esa.int/

e UK Space Agency: https://www.gov.uk/search/services?organisations%5B%5D=uk-space-
agency&parent=uk-space-agency

e  Ministry of Defence (MoD):
https://www.contracts.mod.uk/esop/toolkit/opportunity/current/list.si?reset=true&resetst
ored=true& ncp=1641828085273.17223-1

e Department for Transport (DfT): https://www.gov.uk/government/publications/future-
commercial-contracts-for-dft-and-partners

o Satellite Applications Catapult: https://sa.catapult.org.uk/work-with-us/opportunities/

e Dstl: https://rcloud.dstl.gov.uk/

e UK Research & Innovation (UKRI): https://www.ukri.org/opportunity/ (Both Innovate UK and
Science & Technology Facilities Council (STFC) are space focused funding councils which
finance advances in science & technology. These opportunities will be found on the UKRI
portal.)

e Foreign Commonwealth & Development Office (FCDO): See Contracts Finder or Find a
Tender in Section 3.1.1 above. For current opportunities, refer to this link:
https://fcdo.bravosolution.co.uk/esop/toolkit/opportunity/current/list.si?reset=true&resets
tored=true& ncp=1642449244195.151224-1

o Department for International Trade (DIT): See Contracts Finder or Find a Tender in Section
3.1.1 above.

e Department for Culture, Media & Sport (DCMS): See Contracts Finder, as above for contracts
over £10,000. Contracts and purchasing are organised centrally within the department (DCMS,
2021). All requirements go through the Commercial Team, who can be contacted by email:
commercial@dcms.gov.uk. A link to their 24 month pipeline, published December 2021, can
be found here:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment
data/file/1041835/DCMS Commercial Pipeline published December 2021.pdf

17


https://www.contractsfinder.service.gov.uk/Search
https://www.find-tender.service.gov.uk/Search/
https://esastar-publication-ext.sso.esa.int/
https://www.gov.uk/search/services?organisations%5B%5D=uk-space-agency&parent=uk-space-agency
https://www.gov.uk/search/services?organisations%5B%5D=uk-space-agency&parent=uk-space-agency
https://www.contracts.mod.uk/esop/toolkit/opportunity/current/list.si?reset=true&resetstored=true&_ncp=1641828085273.17223-1
https://www.contracts.mod.uk/esop/toolkit/opportunity/current/list.si?reset=true&resetstored=true&_ncp=1641828085273.17223-1
https://www.gov.uk/government/publications/future-commercial-contracts-for-dft-and-partners
https://www.gov.uk/government/publications/future-commercial-contracts-for-dft-and-partners
https://sa.catapult.org.uk/work-with-us/opportunities/
https://rcloud.dstl.gov.uk/
https://www.ukri.org/opportunity/
https://fcdo.bravosolution.co.uk/esop/toolkit/opportunity/current/list.si?reset=true&resetstored=true&_ncp=1642449244195.151224-1
https://fcdo.bravosolution.co.uk/esop/toolkit/opportunity/current/list.si?reset=true&resetstored=true&_ncp=1642449244195.151224-1
mailto:commercial@dcms.gov.uk
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1041835/DCMS_Commercial_Pipeline_published_December_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1041835/DCMS_Commercial_Pipeline_published_December_2021.pdf

enabling new business

ot

SWITZERLAND (D) The D Group
GLOBAL

ENTERPRISE

o Department for Environment, (DEFRA): See Find a Tender in Section 3.1.1 above for projects
above the financial threshold , for information on opportunities, see this link:
https://defra.bravosolution.co.uk/esop/toolkit/opportunity/current/list.si?reset=true&reset
stored=true&customLoginPage=%2Fweb%2Flogin.htm|&customGuest=& ncp=16424490964
13.149453-1

3.1.3 Government procurement process
This section will describe the procurement process for the UK government in general.

Following the UK’s EU exit, the public procurement process is undergoing numerous changes. As of
11pm on 31 December 2020, all public sector contracts are advertised on Find a Tender Service (FTS),
which replaced Tenders Electronic Daily (TED). UK buyers previously published Official Journal of the
European Union (OJEU) notices on TED, will now use FTS. FTS works alongside already existing
procurement portals such as Contracts Finder, MOD Defence Contracts Online, Public Contracts
Scotland, Sell2Wales and eTendersNI which can be employed to access a wide range of public sector
opportunities (D Group, 2021). Some procurement bodies, such as Dstl and UKSA, also operate their
own supplier portals, as detailed in the previous section.

The bidding process on space projects vary widely, as larger projects such as orbital launch, can be
drawn out for months or even years. This can prove costly for many companies. However, in most
cases, the tender process is as follows. The first tender stage is the pre-qualification questionnaire
(PQQ) where companies prove their financial strength and technical ability to deliver the project. In
the second stage, the invitation to tender (ITT), the tender questions tend to be concerned with how
the bidders will deliver the project. Sometimes, there is a final stage, best and final offer (BAFO), where
the bidders provide their final design and final, best price. (D Group, 2021)

Assessment criteria in previous UK Space Agency contract awards have primarily emphasised
Relevance, or the applicability of the proposal; Technological Innovation, or novelty and originality;
and potential Benefits, such as timeliness, value for money and advantages over other technologies.
Also considered is naturally the Quality of the proposal (UKSA, 2021).
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5.0 Appendix A: Space Governance Structure

-

Ministry of Defence
(MoD)

Space
Command -
Foreign
Commonwealth and
Development Office
(FCDO)

Department for | —
Transport

Cabinet Office

Department for
Space
Council Department for
(BEIS) Tpace Environment, Food
‘ Agency and Rural Affairs
(DEFRA)

Business, Energy and ‘ National ‘

Industrial Strategy

Department for
International Trade

Department for
(DIT)

Digital, Culture,
Media, and Sport
(DCMS)

-

CREDIT: NSS, 2021; GOV.UK

» The budget s allocated by Her Majesty’s Treasury, but there are multiple departments, further
detailed in Appendix A, responsible for overseeing the budget’s distribution to programmes
and for driving the overall national strategy. Although there are several government
departments with responsibilities in the space sector, it is primarily the Ministry of Defence
(MoD) and the Department for Business, Energy & Industry Strategy (BEIS) for driving the
national strategy (NSS, 2021, p.41).

> Cabinet Office — Coordinates “the security of the realm” and supports the design and
implementation of HM Government’s policies. It leads UK policy on geospatial data, Critical
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National Infrastructure and the National Risk Assessment including space and severe space
weather. It also coordinates satellite data for emergency management and manages the
secretariat for the National Space Council (NSS, p.42).

National Space Council — the Cabinet Committee chaired by the Prime Minister, established
in 2020 to set the national ambition for space, offer strategic direction to the cross-
government approach to space and oversee the NSS (NSS, p.40).

Ministry of Defence (MoD) is responsible for protecting the UK’s people, territory, values, and
interests at home and overseas. Additionally, the protection of national interests in and
through space, providing for the requirements of the Armed Forces, and developing
capabilities for potential collaboration across government, with international partners and the
private sector (NSS, p.41).

o The UK Space Command will provide command and control of all of Defence’s space
capabilities, including UK Space Operations Centre (SpOC), SKYNET Satellite
Communications, RAF Flyingdales, and other enabling capabilities

The Department for Business, Energy and Industrial Strategy (BEIS) is the central department
with coordinating responsibility for civil space policy (NSS, p.41).

o The UK Space Agency develops and delivers UK civil space programmes, across the
UK sector and with international space institutions (NSS, p.41).

o UK Research and Innovation invests in multidisciplinary R&D across the UK by
supporting academic research and commercialisation that advance scientific
discovery (NSS, p.41).

The Foreign, Commonwealth and Development Office (FCDO) pursues the national interest,
working to avoid conflict in space and projecting the UK as a ‘force for good’ by building
relationships between States, partnering with Allies at NATO and influencing the United
Nations on responsible space behaviours (NSS, p.41).

The Department for Transport (DfT) is responsible for supporting the transport network. In
space this is ensuring the Space Industry Act and Space Industry Regulations continue to
provide a modern legal framework that is internationally competitive and supports growth. It
also oversees new spaceflight activities regulated under these provisions by the Civil Aviation
Authority (NSS, p.41).

The Department for International Trade (DIT) leads the UK’s trade relationships, facilitates
foreign direct investment into the space sector, supports exports to global markets, and
enforces the UK’s Strategic Export Controls over dual-use space technologies and services
(NSS, p.41).

The Department for Environment, Food, and Rural Affairs (DEFRA) is responsible for
environmental regulation for England in space activities and promoting use of Earth
observation technologies across government, both in the UK and internationally in support of
the environment and the rural economy (NSS, p.41).

The Department for Digital, Culture, Media, and Sport (DCMS) is a smaller, policy-orientated
department and is designed to support growth and productivity through improved digital
connectivity. It is responsible for working with Ofcom to ensure that the frequency spectrum
required to enable space activities is well regulated, allocated, and licensed (NSS, p.42).
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6.0 Appendix B: Summary of notable UK space sector businesses

The total space industry is composed of 1,218 organisations (know.space 2021). Organisations in the
below table are compiled from a variety of sources, including UK Space membership lists, the
Knowledge Transfer Network (KTN), and Company Websites. The “Market Segment” category follows
the know.space (2021) definitions; while “Organisational Capabilities” have been from KTN's

Landscape.
Organisation Market Segment Organisational Capabilities Headquart
ers
1 4Links Limited Space Manufacturing Satellite Telecommunications UK
2 AAC ClydeSpace Space Manufacturing, Access to Space; Satellite Telecommunications; | Scotland,
Operation & Applications | Support Technologies UK
3 The Aerospace Space Manufacturing Support Technologies UK
Corporation UK
Limited
4 Airbus UK/ Surrey Space Manufacturing, Position, Navigation & Timing; Satellite France
Satellites Operation & Applications | Telecommunications; Support Technologies;
Technology Ltd Sensing Technologies; Satellite Applications;
Robotics & Exploration
5 Alba Orbital Space Operations & Access to Space Scotland,
Manufacturing UK
6 Alden Legal Ancillary Services Other: Legal Services UK
7 Assimila Ltd Space Applications Support Technologies; Satellite Applications UK
8 Arqit Space Applications Satellite Applications; Satellite UK
Telecommunications
9 Argiva Space Manufacturing, Satellite Telecommunications; Satellite UK
Operations & Applications
Applications
10 | Astroscale/ Space Manufacturing & Satellite Telecommunications; Sensing Japan
Effective Space Operations Technologies; Robotics & Exploration
11 | Atkins Ancillary Services Support Technologies us
12 | Avanti Space Operations & Satellite Applications; Satellite UK
Communications Applications Telecommunications
Group
13 | B2Space Space Manufacturing & Support Technologies; Access To Space UK
Operations
14 | Babcock Space Manufacturing Support Technologies UK
International Group
15 | BAES/ In Space Space Manufacturing, Position, Navigation & Timing; Satellite UK
Missions Operation & Applications; | Telecommunications; Support Technologies;
Ancillary Services Access To Space; Sensing Technologies
16 | BMT Defence & Ancillary Services Support Technologies UK
Security
17 | Bryce Space and Ancillary Services Support Technologies us
Technology
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18 | BT Space Manufacturing & Satellite Telecommunications UK
Applications
19 | CGIUK Ltd Ancillary Services Support Technologies Canada
20 | Clutch Space Space Manufacturing; Satellite Applications; Position, Navigation & UK
Systems Operations & Timing; Satellite Telecommunications; Support
Applications; Ancillary Technologies; Access To Space
Support Services
21 | Cobham plc Space Manufacturing Support Technologies UK
22 | CRITICAL Software Ancillary Services Support Technologies Portugal
23 | D-Orbit Space Manufacturing Access To Space Italy
24 | Deimos Space UK Space Manufacturing & Satellite Applications; Sensing Technologies; Spain
Limited Applications Access To Space; Support Technologies
25 | Earth-i Space Operations, Support Technologies; Satellite Applications UK
Manufacturing &
Applications; Ancillary
Services
26 | Eutelsat Space Applications Satellite Telecommunications; Satellite France
Applications
27 | Geospatial Space Applications Support Technologies UK
Ventures Limited
28 | GMV - NSL Space Manufacturing & Position, Navigation & Timing Spain
Applications
29 | Goonhilly Earth Space Operations Satellite Telecommunications UK
Station
30 | Honeywell Space Manufacturing & Sensing Technologies; Position, Navigation & us
Aerospace Applications Timing; Satellite Telecommunications; Support
Technologies
31 | ICEYE Space Manufacturing Satellite Applications; Sensing Technologies Finland
32 | Inmarsat Ltd Space Applications Satellite Telecommunications UK
33 | Intelsat Space Operations & Satellite Telecommunications; Satellite Luxembour
Applications Applications g
34 | Interel Group Ancillary Services Government Relations UK
35 | Isocom Limited Space Manufacturing Support Technologies UK
36 | Isotropic Systems Space Manufacturing Satellite Telecommunications UK
37 | KBR/ Frazer-Nash Space Manufacturing & Satellite Applications; Access To Space; us
Consulting Applications; Ancillary Support Technologies
Support Services
38 | L3 Harris ASA Space Manufacturing Support Technologies us
39 | Lockheed Martin Space Manufacturing Support Technologies; Access to Space us
UK
40 | McKenzie Space Applications Satellite Applications UK
Intelligence
Services
41 | MDA Space & Space Manufacturing Satellite Telecommunications; Sensing Canada
Robotics Limited Technologies; Robotics & Exploration
42 | Microsoft Space Applications UsS
43 | Northrop Grumman | Ancillary Services Support Technologies; Access To Space; us
ISE Satellite Telecommunications; Robotics &
Exploration; Position, Navigation & Timing;
Satellite Applications; Sensing Technologies
44 | OceanMind Space Applications Satellite Applications UK
45 | OneWeb Space Manufacturing & Support Technologies UK
Operations; Ancillary
Services
46 | Open Cosmos Space Manufacturing & Support Technologies UK
Operations; Ancillary
Services
47 | Orbex Space Manufacturing Access to Space UK
48 | Oxford Space Space Manufacturing Support Technologies; Satellite UK
Systems Telecommunications
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49 | Qinetiq Space Manufacturing, Satellite Telecommunications; Sensing UK
Operation & Applications; | Technologies; Support Technologies; Access To
Ancillary Services Space; Satellite Applications; Position,
Navigation & Timing; Robotics & Exploration
50 | PA Consulting Ancillary Services Satellite Telecommunications; Robotics & UK
Exploration; Satellite Applications; Access To
Space; Support Technologies; Sensing
Technologies; Position, Navigation & Timing
51 | Raytheon Systems Space Manufacturing Support Technologies us
Limited
52 | Reaction Engines Space Manufacturing Access to Space UK
Limitied
53 | RHEA Group Space Manufacturing, Satellite Applications; Support Technologies Belgium
Operation & Applications
54 | Roke Space Manufacturing & Robotics & Exploration; Sensing Technologies; UK
Applications Satellite Telecommunications; Access To
Space; Satellite Applications; Position,
Navigation & Timing; Support Technologies
55 | Rolls Royce Space Manufacturing Access to Space UK
56 | Seradata Space Applications NA UK
57 | Serco plc Space Operations; Support Technologies UK
Applications &
Manufacturing; Ancillary
Services
58 | Skyrora Space Manufacturing Access to Space UK
59 | Space Forge Ltd Space Manufacturing Robotics & Exploration; Support Technologies UK
60 | Spaceport Cornwall | Space Operation Access to Space UK
61 | Spherea Test and Space Manufacturing Support Technologies; Space Test Facilities France
Services
62 | Spire Global UK Space Operation; Satellite Telecommunications; Robotics & us
Limited Applications & Exploration; Satellite Applications; Position,
Manufacturing Navigation & Timing; Sensing Technologies;
Support Technologies
63 | Spirent Space Applications & Satellite Telecommunications; Position, UK
Communications Ancillary Services Navigation & Timing; Satellite Applications;
plc Support Technologies
64 | Teledyne Defence Space Manufacturing Support Technologies UK
& Space
65 | Telespazio UK Space Manufacturing, Satellite Applications; Support Technologies; Italy
Operations & Satellite Telecommunications; Access To Space
Applications
66 | Thales Alenia Space | Space Manufacturing, Satellite Applications; Support Technologies; France
Operations & Sensing Technologies; Satellite
Applications Telecommunications; Access To Space
68 | Trade in Space Space Applications Satellite Applications UK
69 | Venture Geomatics | Space Applications; Support Technologies; Satellite Applications UK
Ancillary Support Services
70 | Vodafone Space Applications Satellite Telecommunications UK
71 | ViaSat UK Space Manufacturing; Support Technologies; Satellite Applications; us
Applications & Satellite Telecommunications
Operations

CREDIT: KNOW.SPACE 2021; HTTPS://KTN-UK.ORG/PROGRAMME/SPACE-SATELLITE-APPLICATIONS-

LANDSCAPE-MAP/
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