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Introduction
The use of unmanned aerial vehicles (UAVs), commonly known as drones, has risen
dramatically over the past few years and is widely forecast to grow even more rapidly
over the coming decade. While 76 countries are known to posses UAVs, the UK is
one of only three countries (along with the US and Israel) currently using armed
drones in its military operations in Afghanistan. Closer to home, the UK has also
begun work to open up its civilian airspace to unmanned drones for a variety of
activities.
The growing use of unmanned drones is controversial for a range of legal, political
and ethical reasons. Many people are concerned that the military's increasing use of
unmanned systems will lower the political cost of military intervention and lead to
more warfare. Others suggest that the physical and psychological distance between
the drone operator and the target may make launching weapons too easy. Yet others
argue that the use of drones for targeted killing by the US in particular is eroding
differences between combatants and civilians and doing lasting damage to the laws
of war built up over the past half-century or more. As well as these concerns about
military use, the prospect of opening civilian airspace to unmanned drones raises
many privacy and civil liberties issues.
Perhaps because of this controversy, reliable and comprehensive figures for UK
government investment in unmanned systems are difficult to find. As part of its work
to lift the veil of secrecy surrounding the use of drones, Drone Wars UK is publishing
this short report analysing for the first time UK spending on drones and related
research and technology.
Although we have done our best to document total government spending in this
area, it is certainly possible that some spending has not been included and the total
could in fact be higher. We would welcome information on such spending to be
included in any future updates of this report.
Chris Cole
Drone Wars UK
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Executive Summary
•

The UK has spent or committed over £2 billion on purchasing, developing or researching
unmanned drones since 2007.

•

The largest single spending commitment - £847m - is to purchase the new Watchkeeper
drone. Originally forecast to be in service by June 2010, Watchkeeper is now forecast to
become operational in spring 2013, over 2½ years late.

•

Just over £500 million, some 25% of the total spend, has funded the purchase and
support of the US General Atomics MQ-9 armed Reaper drone.

•

UK government has spent £30 million funding the ASTRAEA programme "to develop
technologies, systems, facilities, procedures and regulations that will allow autonomous
unmanned vehicles to fly in UK civil airspace." UK defence aerospace companies have
funded the programme by a similar amount.

•

The UK is expected to announce funding for a new armed medium altitude, long
endurance (MALE) drone in 2013 under the Scavenger programme. The MoD have
estimated the whole life costs for this new drone to be around £2 billion.

•

It is essential that there is proper parliamentary scrutiny and a fully-informed public
debate on the legal, ethical and moral issues of using unmanned systems before further
funds are committed.

UK Spending on Unmanned Drones since 2007

£
872m

Funding of military drones currently in-service
Funding for development and testing of new military drones

120m

Funding for research into unmanned systems
Total
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1, 031m

£2,023m

Section One: Funding of Drones Currently in Military Service
MQ-9 Reaper

UK armed forces began using the General Atomics MQ-9 Reaper UAVs on
operations in Afghanistan in October 2007, with the first British Reaper
drone strike taking place in May or early June 2008. One British Reaper
crashed on operations in Afghanistan on 9 April 2008 reportedly due to
mechanical failure.
The RAF currently has five Reapers drones operated via satellite from
Creech Air Force Base in Nevada by RAF 39 Squadron. At the end of
2010, Prime Minister David Cameron announced the purchase of a
further five Reaper drones and associated ground control stations at a
cost of £135m.1 These additional drones are due to be operational in
Afghanistan by 2013. RAF 13 Squadron has been reformed to operate as
a second Reaper drone squadron and will, according to press reports,
'stand up' at RAF Waddington in the Autumn of 2012.
Total financial approval for purchase and support of Reaper:

£506m2

The UK's secure military communications are transmitted via the Skynet
satellite system, which is operated under a Private Finance Initiative (PFI)
by Paradigm Secure Communications, a wholly owned subsidiary of EADS.
Remote control of the UK's Reaper drones in Afghanistan is maintained
via the Skynet system and images and video are also relayed in real-time
via the system to command HQ in theatre, in the US and in the UK.
The UK pays approximately £200m per year to Paradigm Secure
Communications for use of the Skynet system. It has not been possible
to obtain a breakdown of those figures but we conservatively estimate
that due to the heavy bandwidth that video images take, that 10% of this
communication is in relation to Reaper drones.
Estimated proportion of spending on secure satellite communication
for use of Reaper drones since 2007

Desert Hawk

£120m3

The UK has been using the small, hand-launched Lockheed Martin Desert
Hawk in Iraq and Afghanistan since 2007. It has a range of around 15
kilometres and can stay aloft for around 90 minutes. It sends back video
and data to ground troops with a small receiver.
144 Desert Hawks were originally purchased in 2007, but by February
2008, 27 had already been lost in crashes. However apparently several
further purchases have been made since the original order.
Total financial approval for purchase and support:

Hermes 450

The 32nd Royal Artillery Regiment has been operating around 12 Israeli
Hermes 450 since July 2007. The drones are not owned by the UK but are
instead rented on a 'pay by flight' basis from a joint Israeli-UK company.
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£42m4

Hermes is an unarmed UAV that has a range of 150km and flies for
between 12-16 hours. It was due to be replaced by the Watchkeeper
drone in 2011 but is still flying due to delays (see Watchkeeper, Section 2
below).
Total financial approval for purchase and support:

Black Hornet

Black Hornet is a nano-drone manufactured by Norwegian company,
Prox Dynamics. The UK signed a contract in November 2011 for an
unknown number of systems for use in Afghanistan. It is a small drone
that fits on the palm of a hand and can fly for around 1,000 metres,
sending back video to book- sized receiver. The MoD reported the initial
contract value as £2.5m but the company reported that the contract was
worth up to £20m over its lifetime.
Value of agreed contract over lifetime

T-Hawk

£181m5

£20m6

The UK purchased 12 T-Hawk mini-drones in 2010. The system is used
primarily to give Explosive Ordnance Device (EOD) operators a close look
at suspicious vehicles, structures or disturbed earth.
£3m7

Total procurement costs:

Total funding for drones currently in service with UK military forces:

British Forces' Unmanned vehicles: (clockwise from top left)
Black Hornet nano drone, Desert Hawk III, T-Hawk, MQ-9 Reaper, Hermes 450,
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£872m

Section Two: Funding of Development and Testing of Drones
Watchkeeper

The new Watchkeeper UAV, being built jointly by Israeli-company
Elbit Systems and Thales UK, is a derivative of Elbit Systems Hermes
450 drone. Fifty-four air vehicles are being manufactured along with
a number of ground control vehicles in Thales UK's Leicester factory.
Flight testing of first production batch is taking place in restricted
airspace over Parc Aberporth in Wales (see below) and over
Boscombe Down. in Wiltshire.
Watchkeeper will be operated by the 32 Royal Artillery Regiment in
order to undertake intelligence, surveillance, targeting and
reconnaissance (ISTAR) missions. Originally expected to be in
service by June 2010, the latest forecast is that Watchkeeper will
become operational sometime in Spring 2013.
Total financial approval at November 2011:

Mantis and
Taranis

£847m8

In December 2006, the MoD signed a contract with a BAE Systems to
design and build an experimental Unmanned Combat Air Vehicle
(UCAV) . The Taranis technology demonstrator, revealed at a
distance to journalists in July 2010, is due to make its first flight in
2013. Mantis is a Medium Altitude, Long Endurance (MALE) drone
similar to Reaper being developed jointly by UK government and
BAE Systems. It made its first flight in Australia in October 2009.
Mantis is expected to be the basis of a new UK-French UAV and will
fulfil the UK's 'Scavenger' requirement (see below)
It has been difficult to obtain up-to-date figures for government
spending on these programmes.
Total financial approval at July 2010:

Parc
Aberporth

£167m9

Parc Aberporth in West Wales, which has been developed by the
Welsh Government, is home to the West Wales UAV Centre which
aims to "both facilitate and accelerate the growth of the Unmanned
Air Systems (UAS) industry." The UK's new Watchkeeper drone is
currently being test flown from Parc Aberporth.
Funding by the Welsh Government for Parc Aberporth

Total funding for development and testing of unmanned drones:
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£17m10

£1,031m

Section Three: Funding for Unmanned Systems Research

Future
Combat Air
System

In January 2012 a contract to undertake research activity to "inform
the MoD's unmanned air system strategy over the coming decade"
was awarded to BAE Systems. Little is publicly known about the
content of this research work, which appears to be separate from
the on-going work on Taranis.
MoD funding awarded Jan 2012:
UK share of joint UK-French funding agreed July 2012:

Autonomous
Systems
Research

£30m13

It is extremely difficult to get an accurate picture of the extent of
government and private funded research into drones and related
technology within UK universities. Two specific projects (both
funded jointly by EPSRC and UK military aerospace companies) are
the FLAVIIR programme which was aimed at developing new
technologies for future generation UAVs, and a May 2012 funding
tranche aimed at supporting autonomous unmanned technology
research. It is highly likely that other research in this area is being
funded by UK government.
UK Government (EPSRC) funding of FLAVIIR
EPSRC funding of May 2012 autonomy &UAV research

ASTRAEA

£5m12

UK Government has jointly funded with defence industry four
Defence Technology Centres. One of these, Systems Engineering for
Autonomous Systems (SEAS DTC), focuses on research on novel
technologies relevant to autonomous systems for unmanned
systems in the land, sea and air. Again, little is publicly known about
the detail of this research work.
UK Government commitment to SEAS DTC:

University
Research

£40m11

£3m14
£12m15

ASTRAEA (Autonomous Systems Technology Related Airborne
Evaluation & Assessment) is a UK Government-defence industry
consortium focusing on the technologies, systems, facilities,
procedures and regulations that will allow autonomous unmanned
vehicles to operate safely and routinely in UK civil airspace
Phase 1 (2006 -2008) Government share of funding:

£16m16

Phase 2 (2010-2013) Government share of funding:

£14m17

Total Funding for Unmanned Systems Research:
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£120m

Section Four: Future UK Spending on Drones
Note we have not included this projected spending in our overall figures.

Scavenger

The UK MoD's Scavenger programme is aimed at providing UK
military forces with a new medium altitude, long endurance (MALE)
armed drone by 2018. As part of the Anglo-French agreement
signed in December 2010, the UK and France agreed to work
together on, amongst other areas, unmanned drones. As part of
this, BAE Systems and Dassault Aviation had put forward their
proposed Telemos drone (based on Mantis) to fulfil the Scavenger
requirement and it was expected that initial contracts would be
awarded in Summer 2012. However since winning the elections in
June 2012, the Hollande government appears to have gone cold on
working exclusively with the UK and has now signed a similar
agreement with Germany to work on unmanned systems.
According to the Ministry of Defence document The UK Approach to
Unmanned Aircraft Systems, the UK's Scavenger requirement will be
for:
"a system to support 6 deployable task lines, which
implies around 20 aircraft available for operational
tasking and to support training. To cover an operational
life of 15 years, it is likely that somewhere in the region
of 30 airframes would be required, assuming an
appropriate level of risk regarding likelihood of repetitive
sustained operations throughout the service life. The
whole life programme cost is expected to be around £2
billion, which would include development,
demonstration, manufacture, in-service and disposal
costs and personnel."

MoD estimate of cost of Scavenger programme
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£2,000m18

Conclusion
This report has detailed over £2 billion of UK government spending on unmanned
drones and related research.19 Given the secrecy surrounding military procurement in
general, and the difficulty of obtaining up-to-date figures for government spending on
developing new drone technology, it is possible that the total figure is in fact higher.
Although the Government has yet to put pen to paper, it is expected that in 2013 funds
will also begin to be allocated towards the Scavenger programme to develop a new
armed MALE drone. As we have seen the estimated lifetime cost of this programme is a
further £2 billion.
In 2011 the MoD acknowledged in their publication The UK Approach to Unmanned
Aircraft Systems that there are serious legal, ethical and moral questions to be answered
about the growing use of unmanned systems in warfare. In one important passage the
MoD states:
“It is essential that, before unmanned systems become ubiquitous (if it is not
already too late) that we consider this issue and ensure that, by removing some
of the horror, or at least keeping it at a distance, that we do not risk losing our
controlling humanity and make war more likely.”20
The passage concludes “What is needed is a clear understanding of the issues involved
so that informed decisions can be made.”
The development and use of this controversial new technology continues to take place
without any public debate or parliamentary scrutiny and many people will be surprised
at how much the Government has already spent in this area.
There are a number of serious questions about the growing use of unmanned drones for
military and civil use. Is the military use of unmanned drones lowering the political
costs of military intervention and will this lead to more warfare in the future? While
manufacturers argue that drones can deliver their weapons with "pinpoint precision"
how accurate are these systems in reality? What are the privacy and civil liberties
implications of using drones in civil airspace? How far should we allow the
development of autonomous unmanned systems?
All of these questions and more need to be debated openly and honesty and require
careful analysis of the available evidence. Unfortunately all such evidence is being kept
strictly under wraps. Before further billions of pounds are spent on new unmanned
systems it is essential that there is a serious, public – and fully informed – debate on all
these issues.

10

References
1

Andrew Chuter, U.K. To Double Reaper UAV Fleet, Defense News 07/12/10. Available at
http://www.defensenews.com/story.php?i=5183706
2
Peter Luff MP, Minister of Defence, Hansard 1st December 2011, c1062W. Note this figure includes support
costs until 2015.
3
Jonathan Amos, UK Skynet: Not to be confused with The Terminator, BBC News website, 10th March 2010,
http://www.bbc.co.uk/blogs/thereporters/jonathanamos/2010/03/uk-skynet-not-to-be-confused-w.shtml
4
Peter Luff MP, Minister of Defence, Hansard 1st December 2011, c1062W. Number of Desert Hawks ordered
and crashed from The contribution of Unmanned Aerial Vehicles to ISTAR capability, Defence Select Committee
Report, Thirteenth Report of Session 2007–08, published 15/07/2008, page 14, note 34 and Evidence page 67.
5
Peter Luff MP, Minister of Defence, Hansard 1st December 2011, c1062W
6
UK MoD Signs £20M Nano UAS Contract, UAS Vision, 09/11/2011. http://www.uasvision.com/2011/11/09/ukmod-signs-20m-nano-uas-contract. Also see 'Black Hornet to fill MoD nano UAS requirement', International
Defence Review, 21/11/2011
7
Figures from UK Approach to Unmanned Aircraft Systems JDN 2/11, DCDC, Ministry of Defence, published April
2011. See Annex A, A-1. Available at
http://www.mod.uk/DefenceInternet/MicroSite/DCDC/OurPublications/JDNP/Jdn211TheUkApproachToUnmann
edAircraftSystems.htm
8
Figures from MoD Major Projects Report 2011, National Audit Office, published November 2011. Available at
http://www.nao.org.uk/publications/1012/major_projects_report_2011.aspx. Although the Watchkeeper
contract was agreed in Autumn 2005, our understanding is that funding did not commence until later. The
Watchkeeper was supposed to replace the disastrous Phoenix UAV, which cost the UK taxpayer over £345
million. It was introduced in 1998 and was suppose to remain in service until 2013, but plagued with problems it
was retired in 2006.
9
Figures given by Peter Luff MP, Minister of Defence, Hansard 19 July 2010, c1W . See also The contribution of
Unmanned Aerial Vehicles to ISTAR capability: Government response to the Committee's
Thirteenth Report of Session 2007–08, HC1087, November 2008, Para 23
10
Welsh Assembly, Freedom of Information response on Parc Aberporth costs, 16/02/2011. Available at
http://wales.gov.uk/publications/accessinfo/disclogs/dr2011/business/5873403/;jsessionid=PFdcQMpVlS9RlZN5
V5Tbn9JpV3qymNdSPKTHJNJy7Z22FBsyQXPk!1219044931?lang=en
11
DSTL /BAE Systems Press Release: MoD Invests in Future of Combat Air Systems, 19 December 2011.
https://www.dstl.gov.uk/downloads/BAEScontract.pdf. See also Craig Hoyle, UK funds new UCAS research effort,
Flight Global, 11/1/12, http://www.flightglobal.com/news/articles/uk-funds-new-ucas-research-effort-366732/
12
Pierre Tran, France, U.K. Sign Deals on Watchkeeper, UCAV, DefenseNews, 24/07/12. Figure agreed is 13
million Euros, UK-France funding on 50-50 basis.
13
The contribution of Unmanned Aerial Vehicles to ISTAR capability: Government response to the Committee's
Thirteenth Report of Session 2007–08, HC1087, November 2008, Para 28.
14
EPSRC Press Release: We’re flying without wing flaps and without a pilot, 21 March 2006
http://www.epsrc.ac.uk/newsevents/news/2006/Pages/flyingwithoutwingflaps.aspx
15
EPSRC Press Release: £16 million boost for UK robotics, 10/05/2012. Press release states industry contributing
£4m. http://www.epsrc.ac.uk/newsevents/news/2012/Pages/robotics.aspx
16
Memorandum Submitted by the Department of Trade & Industry (Appendix Seven, Annex One) Ninth Report
of Trade and Industry Select Committee, 26/06/2007 . £16m made up of £5 million DTI, £11 million Regional.
17
Technology Strategy Board Press Release, ' Technology Strategy Board to Invest Further £4.5m to Develop
Autonomous Unmanned Air System Technology', 01/04/2010. In addition to TSB funding "further funding, of up
to £10 million, will be provided by some of the Regional Development Agencies and Devolved Administrations."
See www.innovateuk.org/_assets/pdf/press-releases press%20release%20astraea%20ii%20final.pdf
18
The UK Approach to Unmanned Aircraft Systems, Joint Doctrine Note 2/11, DCDC, Ministry of Defence, April
2011, Paragraph 410. (See note 7 above).
19
It should be noted that this report has only looked at public funding. Many of the larger defence companies
such as BAE Systems, QinetiQ and Rolls Royce are also privately funding work on unmanned systems, both for
both civil and military use. In particular private companies seem to be funding work in developing autonomous
systems.
20
The UK Approach to Unmanned Aircraft Systems, JDN2/11, Ministry of Defence, DCDC, April 2011. Available at
http://www.mod.uk/DefenceInternet/MicroSite/DCDC/OurPublications/JDNP/Jdn211TheUkApproachToUnmann
edAircraftSystems.htm

11

Drone Wars UK
www.dronewars.net

12

