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The UK Space Agency plays a maj
National Space Strategy.

Our staff includscientists, engineers, commercial experts, project mang
and policy officials who help to:

i catalyse investmento support projects that drive investment a
generate contracts for the UK space sector

9 deliver missions and capabilitiisat meet public needs and advanc
our understanding of the Universe

1 champion the power of spade inspire people, offer greenesmarter
solutions, and support a sustainable future

www.gov.uk/government/organisations/uspaceagency

www.gov.uk/government/organisations/departme#fibr-scienceinnovationand-technology



http://www.gov.uk/government/organisations/uk-space-agency
http://www.gov.uk/government/organisations/department-for-science-innovation-and-technology
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The growing global ambition for space exploration will be realised through critical technology evolutions and
breakthroughs. The UK must decide its role in thedstions and set out its areas of focus for national technology
development to support future space exploration capabililiee objective of thE8paceExploration Technology
Roadmap ighereforeto identifyareas of existing strength andderdevelopedtechnologies to be used in future

space exploration missions. The identification of the technologies referenced in this document was founded on
the requirements needed to meet the ambitions of ESA Exploration Misgipostunitieswithin NASA
Exploratio Missiongnd the wider global space sector, including upcoming commeogpbrtunities

This roadmap will guide UK Space Agency decisiaking by focusing on technologies where U#sed
academia and industry are leading welkplaced to lead Theroadmap supporsthe aims of the National Space
Strategy to grow and levelp the space sector and put the UK at the forefront of pioneering research and
development and fits within the framework of civil capabilities announced in July 2023 as part of the National
Space Strategy in Actioifthe UK Space Agency hatlisedand buit upon information in various publications

and through consultation withakeholderin identifying theelected technologiashichare the most appropriate

for the UkKto focuson developingfor the purposes of spacexploration. A simplifiedlist ofthe recommended
technologies can be found ippendixll.

For the exploration technologies selected, the roadmap describes the overall role, benefits, current and planned
national competence and support requirement$is documentidentifes a number of gaps thatshould be
addressedfor the UK tccapitalise onthe growing space economygatalysing investment angositioring our

space sector tgontinue tannovate andcompete internationa.

The UK Space Agency encourages the UK spaaor toreviewthis document and incorporate its messages
into their ambitiona/NVe welcome feedback on thepadmap and willregularlyreviewand revisethe document
as neededFeedback can be provided via email fmaceExploration@ukspaceagency.gov.uk
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Commercial space services are
helping to transform space scien
and exploration, as companies |o

with national space agencies, as

well as working independently, t

build spacestations, and support

humani tyos retu
first steps on Mars.

UK Space Agency Corporate Plan 2622
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Space Exploration

The UK plays an important parttimee European Space AgencdESA dxploration programmes UK expertise
and capabilitesspanacross a larggange of exploration activitieSheTrace Gas OrbitefTGO) launched in
2016as part of the ExoMars programirie equipped withJK built irstrumentatiorusedin the search fqrand
characterisatiorof, trace gasses in the Martian atmosphdree TGO also acts as a communication satellite to
theRosalind FrankliRoverwhichwill explore and takeegolithsamplesrom up to two metres below tiserface

of Marsdsignificantlythe Rosalind Franklin roverdsu r o p e 8 s anfl was lwuitt in theoUke2015Tim Peake
became the firsBritishastronaut to visit the International Space Station.(ISS)

In the next decade, opportunities in exploration will only increszaging with Artemis |, the world is about to
demonstrate that the return to t heconhoedpresdance. Likeooh a
Earth, development requiraack-bone infrastructuréhat isreliable, sustainable, availablend affordable. B
the midtol at e tRe@uh@Gatewaywillbe operational andorovide aspringboard fothe development of
a lunar base The Gateway and basprovidean unprecedentedpportunity to develop and test technologies
that facilitate offEarth living andsupporthumark i nd 6 s f itorMars. Thisoisuthencatalysthind the
numerous missions underway and planned by space agemrcidcommercial venture®r exploration.

The UK s seppdo@tion programmeovers human and robotic missions to places where humans may one
day live and workthisincludesmissions to the Moon, thienar vicinity, and Mars; and related activitietomw
Earth Orbit (LEO) though many technologies wilinevitablytranscendtheseboundaries There are countless
opportunities for the UK to capitalise on the growing global interest in disédnergs one player in large and
growinginternational sectothe UK wilheed to focustsresources strategically.

Non-US Government Space Budgets
$38.4bn

US Government Space Budget
$51.8bn

Global Space
Activities 2020
$446.88 Billion

Commercial Space Products and Services
$219.44bn

Commercial Infrastructure and Support Industries
$137.23bn

Data fromThe Space ReporD21 Q2



Thevalue ofthe global space economy is estimatdbe worth aroundE490 billionby 2030and $1 trillion by
2040.2 Encouraging signare already emerginghat such heights may bachieved agevenue reachedhearly

$447 billionin 202C and grewto $468 billion(approx. £385 billionin 202F This growth iseflectedin the UK
withcivil expenditure in spagamping from £300 million in 2014 to £700 million in ZOte UK Government is
alsoinvesing in initiatives such aglobal internet provisiotihroughOneWeband climate change monitoringia

the TRUTHS®nissionin addition to continuing to support the launch of small satellites from UK soil through
LaunchUKThe UKwill continue to build on its pioneering attitude to space technogl excellenresearch

and development facilitie® make the most of #hdiverseand growing spaceesconomy

RoadmapPurpose & Scope

The Space Exploration Technology Roadmap (SETR) is intended td&sigeahnologyinterestgor exploration

and the likely areas where supp@mom theUK SpaceAgencywill beconcentrated Through consultations with
academia, industry, and institutions across the sector, we have reflected a clear array of synergies with oth
sectors and interested partners abroad.

This information should be of interesthie UK space sectoig investors, and to those not yet involved in the
space sectarThiscoadmap will act like a brochure for the future: helping to catalyse investment and provide the
international space industry with a guide to UK capabilities and ambiti@ismuld beead together with central
government publications including the National Space Strategy, and National Space Strategy in Action, which
together provide the strategic framework for our ambitions in space and the future of our strategic capability
needs

Theroadmap reflecs relevant national and international publicatiorte provide thecontextof the space
explorationumbrella the UK Space Agenapd most of the UK space commurdfyeratewithin The SETRrist
intended to be acomprehensive ligor everytechnology linked to space explorationstead, the roadmap
providesan overall analysis of UK capabilities which are assessed agaéast of opportunity in the global space
economy and exploration missionBhe result is a document which provides a solid groundingvtigrthe
identifiedtechnologieshould be prioritised

INational Space Strategy, HM Government, 2021

2 Morgan Stanley, 202Qyww.morganstanley.com/ideas/investidg-space

3 The Space Report, 202itps://www.thespaceeport.org/topics/economy/

4 The Space Repr2022 https://www.thespacereport.org/resources/202flobakspaceeconomygrowsat-fastestatein-7-years/
5 National Space Strategy, HM Government, 2021
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