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Executive Summary 

The British Labour government is in the midst of a 

Strategic Defence Review and the outcome could deter-

mine the future direction of the United Kingdom’s 

defence-aerospace sector. The review could help 

inform whether to continue to pursue in partnership a 

next-generation combat air system, including a crewed 

combat aircraft, or to look for alternative options. 

Withdrawing from Global Combat Air Programme 

(GCAP) without an equivalent replacement project 

likely would, together with the loss of military capa-

bility and damage to the UK defence-aerospace sector, 

mar relations with Italy and Japan and raise broader 

questions about the UK as a reliable international part-

ner. Furthermore, UK sovereign-design capability on 

fast-jet combat aircraft would be eroded if not lost, 

with the industrial harm felt throughout the defence-

aerospace supply chain. If GCAP proves unaffordable, 

withdrawal still entails considerable costs.

The Italian-Japanese-UK GCAP programme is 

intended to provide a highly capable next-generation 

combat aircraft to be introduced into service from 2035. 

The programme will require major national investment, 

and at a time when the national budget is under consid-

erable pressure, the UK government will have to decide 

whether it is affordable. It will also have to weigh the 

capability, economic, industrial and financial implications 

of cancellation against the backdrop of an increasingly 

bleak defence and security environment internationally.

The GCAP crewed aircraft, known in the UK as 

Tempest, will almost certainly cost more than the 

Eurofighter Typhoon, which will begin to be replaced in 

the 2035–2040 timeframe. It is also designed to be consid-

erably more capable, able to be operated in highly con-

tested airspace to meet the challenge of next-generation 

air-to-air combat.

The UK Ministry of Defence has for some time 

accepted it cannot develop a next-generation combat 

aircraft alone, but if GCAP is not the answer, then 

what might be? There is no indication that the United 

States would be willing to offer participation to the 

UK on elements of its Next-Generation Air Dominance 

combat-air programme, while any attempt to belatedly 

get involved with the French-German-Spanish future 

combat aircraft project has multiple drawbacks.
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The fundamental options are stark, legitimate and have 

far-reaching consequences. Either the UK remains a 

prime in the crewed-combat-aircraft design and devel-

opment business, or it concludes that such ambitions are 

no longer affordable, even if shared with partners. The 

latter may require London to either buy off-the-shelf air-

craft or act as a junior participant in another country’s 

– or countries’ – programme. The former will require 

acceptance of risk along with substantial and sustained 

funding – the scale of which has yet to become clear – 

with the defence and national coffers already strained. A 

decision not to pursue development of a next-generation 

combat aircraft will see the managed decline of a large 

part of the UK’s defence-aerospace industry with the 

loss of skilled jobs, sour relations with close partners, 

curtail export opportunities, and further limit the Royal 

Air Force’s (RAF) ability to influence capability require-

ments to meet its threat analysis. 

In examining the RAF’s next generation of crewed 

combat aircraft, this research paper will review previous 

Ministry of Defence (MoD) deliberations and decisions 

since the end of the Cold War, the emergence of the latest 

programme from 2015, the projected threat environment 

in the 2040s, the international nature of the cooperation, 

and the industrial and economic value of domestic and 

export activity in the defence-aerospace sector. 

The UK’s next combat aircraft is a core element of 

what the MoD describes as its Future Combat Air System 

(FCAS). Delivery of the aircraft, known in the UK as 

Tempest, is through the Italy–Japan–UK Global Combat 

Air Programme (GCAP). The ambitious target for aircraft 

entry into service is 2035. The project, however, is now 

caught up in a UK Strategic Defence Review. Any deci-

sion to withdraw from GCAP – without an equivalent 

replacement project – would likely risk the loss of military 

capability and inflict grievous damage on the UK defence-

aerospace sector. Relations with Italy and Japan would be 

marred and UK sovereign design capability would at best 

be eroded with the industrial harm felt throughout the 

defence-aerospace supply chain. 

That there is debate over the future of GCAP is appro-

priate given the scale of the project. Would cancellation 

inflict the extent of damage that proponents argue? Are 

the economics benefits, domestic and international, as 

significant as projected, and does past performance sup-

port these claims or otherwise? Is the threat as consid-

erable as it appears in driving the requirements for the 

aircraft? Is the current design the best approach to take in 

meeting the programme partners’ needs and addressing 

the export market. And what might the alternatives be if 

the UK decides against the tri-national programme?

The UK government’s Defence and Security Exports 

(DSE) estimates that in 2022, defence exports came to 

GBP11.2 billion (USD13.9bn), with defence aerospace 

predominant.1 In the past few years, the air sector has 

represented around two-thirds of UK defence exports 

sales by value. The air sector has generally far out-

stripped land and maritime in the export arena. 

This is not the first time a British government has faced 

such decision-making regarding the defence-aerospace 

sector. In 2005, the-then Labour government’s Defence 

Industrial Strategy (DIS) noted: ‘Current plans do not 

envisage the UK needing to design and build a future 

generation of manned fast jet aircraft beyond these types 

[Eurofighter Typhoon and Lockheed Martin F-35B].’2 What 

those ‘current plans’ also assured was uncertainty and 

the progressive atrophying of UK system-design capa-

bilities for crewed combat aircraft, a situation that lasted 

over a decade. Only with the 2018 launch of the MoD’s 

Combat Air Strategy paper and the Team Tempest indus-

trial consortium did it begin becoming clear that London 

intended to pursue the development of a next-generation 

crewed combat aircraft and sustain prime-level UK sov-

ereign design capabilities for combat aircraft.3 

That decision, taken under the Conservative gov-

ernment led by prime minister Theresa May, has been 

inherited by the new Labour government, as have a mis-

match between defence ambition and allocated fund-

ing and wider spending difficulties. The government 

has begun a Strategic Defence Review to ‘consider all 

Introduction
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aspects of Defence’ with recommendations in the first 

half of 2025.4 This will include the GCAP, the trilateral 

crewed combat aircraft project between the UK, Italy 

and Japan, and the core element of the UK’s FCAS. 

Prior to the 4 July 2024 general election, there was 

strong cross-party support for GCAP. This included 

senior Labour officials who were then in opposition 

and are now in power.5 

A BAE Systems-led demonstrator to explore the 

design and technologies applicable to a crewed low-

observable design is now in assembly, with the aircraft 

expected to be flown by 2027. Along with the crewed ele-

ment of the FCAS, the capability will also include what 

the RAF now styles as ‘autonomous collaborative plat-

forms’, its latest language to describe certain classes of  

uninhabited systems.
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Twenty Years After
The 2005 DIS was written at a time when the MoD 

saw no ‘imminent and existential threat from a hos-

tile superpower’.6 The need was to continue to support 

‘expeditionary Armed Forces’ – in 2005, the UK had 

ground units involved in Afghanistan and Iraq.7 Air 

power was being used to enable and back-up ground 

forces deployed in each country. In 2024, the UK no 

longer has forces in either of these troubled countries, 

but it does again face a hostile state and, arguably, an 

existential threat. While Russia is no longer a ‘super-

power’ – excepting its nuclear arsenal – it remains a 

continental power, one that has launched a full-blown 

invasion of a neighbouring country on Europe’s eastern 

periphery. Moscow’s 2014 annexation of Crimea and its 

incursions into eastern Ukraine resulted only in muted 

concern in the West. Its full-scale invasion in 2022, how-

ever, laid bare for Europe and the United States the prob-

lem they now face with Russia. Moscow’s willingness 

to use military force against a democratically elected 

government has forced a cold reset in relations. Russia 

is once again an adversary – one willing to threaten its 

European neighbours with its tactical nuclear arsenal.8 

Less immediate for the UK, but still worrisome, is 

China’s growing assertiveness towards Taiwan and 

other countries in the region. Chinese developments 

in air power, furthermore, have far outpaced those of 

Russia in recent decades. The People’s Liberation Army 

Air Force (PLAAF) fleet of modern and advanced combat 

aircraft is larger than that of Russia’s Aerospace Forces 

(VKS), and it is complemented by an array of air-to-air 

weapons equivalent to or even more capable than those 

of the US and its allies. There is also growing coopera-

tion between China and Russia, developments that could 

allow Moscow access to technology areas it has strug-

gled to adequately develop over the past 20 years. Beijing 

may also become a more significant exporter of combat 

air systems.

The era of uninhabited systems discussed in the DIS 

has also arrived, but in neither the fashion nor timescale 

envisaged by the paper. The 2005 strategy suggested 

that ‘targeted investment in UCAV [Uninhabited 

Combat Air Vehicle] technology’ would provide 

the MoD with the baseline information to decide on 

the crewed-uninhabited force mix in the ‘2010–2015 

timeframe’.9 In the decade after the 2010–2015 time-

frame, however, the force mix remained predomi-

nantly crewed, excepting the RAF’s General Atomics 

MQ-9 Reaper and its on-order replacement, the MQ-9B 

Protector. An UCAV demonstrator, however, did have 

a part to play. 

Requirements Landscape
In the first half of the 1990s, the RAF, through Air Staff 

Target 425, had begun to consider a replacement for 

the Panavia Tornado under the banner of the Future 

Offensive Aircraft (FOA). In parallel, consideration was 

also being given to replacing the Sea Harrier, which 

became known as the Future Carrier-Borne Aircraft 

(FCBA) and later the Future Joint Combat Aircraft 

(FJCA). As part of the FOA, and later work, industry 

had been funded to build Testbed, a radar cross-section 

control demonstrator examining low observable design. 

A full-scale materials representative airframe was built 

as a pole-test model, with the work carried out at 

what is now BAE Systems, Warton. In 1996, the MoD 

replaced the FOA with the Future Offensive Air System 

(FOAS), widening the scope of options to replace the 

Tornado GR4.10 These included a mix of developments 

of the Eurofighter, as it was then known, a new combat 

aircraft, an off-the-shelf purchase, uninhabited air vehi-

cles (UAVs), and very long-range air-to-surface cruise 

missiles11. Several feasibility studies began in 1997 with 

the FOAS entry into service anticipated by 2020. 

The lack of a peer threat eventually resulted in FOAS 

being wound up to be replaced with the Strategic UAV 

Experiment (SUAV[E]).12 As the name suggests, the 

focus of this project was the uninhabited realm. The key 

result of SUAV(E) was Taranis, an uninhabited combat 

1. Shifting Requirements and Demand Signals
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air system (UCAS) demonstrator intended to address a 

core element of what by 2005–6 the Ministry of Defence 

styled its Defence Equipment Capability Deep Target 

Attack (DEC/DTA) requirements stream. 

The FCBA requirement was eventually met by UK 

participation in the Joint Strike Fighter and what was 

to become the Lockheed Martin F-35 Lightning II, with 

London purchasing the F-35B variant. By 2002, the Joint 

Strike Fighter had also been identified as the crewed 

element of FOAS, with an anticipated in-service date 

of 2012, and a planning assumption that 150 aircraft 

would be purchased. As of 2024 the UK had ordered 

49 aircraft (including one attrition purchase), of which 

35 had been delivered. Aspirations to acquire addi-

tional aircraft remain, with a conservative aim of a total 

of 72 F-35Bs. The 150 figure was confirmed as only 138 

in 2015, but this number appears unlikely to be met. 

Should the government decide to cancel its involve-

ment, or try to postpone or curtail GCAP, one option 

that could be considered would be to buy more F-35s, 

including the F-35A, at the expense of pursuing GCAP. 

The F-35, though highly capable, does not offer the 

range, payload, or air-to-air capabilities that underpin 

the GCAP requirement. Nor would it sustain prime-

level UK combat-air design.

The 2005 DIS suggested the UK defence-aerospace 

sector faced ‘a potential watershed’ as several factors 

combined to threaten the ‘viability of the UK’s existing 

design, development and manufacturing capabilities.’13 

Central to the challenge was the ‘absence of any plans 

for new design manned fast jet aircraft’. The DIS and 

the 2006 Defence Technology Strategy identified a 

‘low observable unmanned air system’ as one option 

to help sustain defence-aerospace engineering skills 

and to continue to support the UK’s low observable 

development capacity.14 The technology demonstrator 

(Photo by Christopher Furlong via Getty Images)

The Lockheed Martin F-35 is the UK’s most modern combat 
aircraft, now operated alongside the Eurofighter Typhoon.  
The plan is that the F-35 will remain in service beyond 2060. 
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Figure 1: 1990s UK combat-aircraft-technology road map
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under consideration was subsequently launched in 

December 2006,15 with the Taranis flown for the first 

time in August 2013. The Taranis demonstrator project 

bought the MoD some decision space, but it did not 

resolve the underlying issue. 

A Problem Deferred
A 2010 MoD-supported RAND Corporation report 

warned that ‘without a UK bespoke combat air project, 

key competencies would be increasingly degraded from 

2015 and not sustained beyond 2020’.16 Beginning to fund 

the development of an uninhabited combat air system, or 

crewed combat aircraft, from 2015 would conversely sus-

tain at least elements of the fixed-wing sector out to 2035, 

the report said.17 The 2015 Strategic Defence and Security 

Review (SDSR) stated the Conservative government 

would ‘invest in the next generation of combat aircraft 

technology’, perhaps the first reference to what became 

known as the Future Combat Air System Technology 

Initiative (FCAS TI).18 Initially it appeared that the UK 

would build on Taranis as the basis of a UCAS develop-

ment in partnership with France under the banner of 

the FCAS. Launched in 2014, with an initial 24-month 

study, an aim was to mature the technologies required 

for a UCAS.19 This was to be followed by a Franco-British 

UCAS demonstrator programme beginning in 2017. 

This, however, did not get off the ground.20 Possible dif-

ferences in operational requirements and threat analysis 

may have contributed to the project’s demise, as did dif-

ficulty in deciding elements of the programme leader-

ship and issues around low observable technology. At 

the same time, however, there was also growing inter-

est in a next generation of crewed combat aircraft. BAE 

Systems was contracted in 2017 to provide support to 

the Turkish TF-X multi-role fighter project, providing 

welcome design work in the period before the Tempest 

programme was funded. By 2017, France, Germany, 

Spain and Sweden were also in discussions over a 

Next Generation Weapons System for their respective 

air forces, while the UK was also reviewing partnering 

options.21 In the wake of the 2015 SDSR, the UK began to 

more seriously consider a future crewed combat aircraft, 

with the extent of the ambition to become apparent at the 

2018 Farnborough International Air Show. 
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Combat Air
The launch of the UK’s Combat Air Strategy at  

Farnborough on 16 July 2018 was accompanied 

by the announcement of Team Tempest and the 

unveiled full-scale mock-up of a next-generation  

crewed-combat-aircraft design.22 Then-secretary of state 

for defence Gavin Williamson, in discussing the sector 

strategy in the House of Commons the following day, 

said that irrespective of the fixed-wing defence aerospace 

industry’s success, its ‘future was not assured’ and that a 

‘clear indication of future UK military requirements’ was 

needed.23 The Combat Air Strategy was intended to do 

this. Team Tempest, meanwhile, was the consortium of 

BAE Systems, Leonardo UK, MBDA UK and Rolls-Royce 

that would provide the industrial heft to deliver on the 

combat air ambition. Williamson, to the surprise of some 

attendees at the launch, also named the aircraft Tempest.

Several countries were potential partners for the UK, 

though two of its three partners in the Eurofighter pro-

gramme  were about to join, or, as in the case of Germany, 

had joined France in their FCAS programme. Spain 

would sign up in 2019. Eurofighter partner Italy, how-

ever, joined the UK effort in 2019, while India, Sweden, 

Japan and Saudi Arabia were among other potential 

candidates. Sweden signed a memorandum of under-

standing (MoU) with the UK in 2019 to examine coopera-

tion on the FCAS.24 The three countries – Italy, Sweden and 

the UK – signed a trilateral MoU in December 2020 cov-

ering cooperation on the FCAS.25 By mid-2022, however, 

Sweden’s involvement in the programme was in doubt, 

and by the end of the year, it had effectively withdrawn. 

Bridging differing requirements, even in exploring two 

different airframe sizes with common avionics and sen-

sors, proved to be too large a gap, as did Stockholm’s 

limited funding. Italy, however, saw involvement as key 

to sustaining its defence-aerospace industrial capacity in 

advanced combat-aircraft technology.

As Sweden’s interest waned, however, another’s 

grew. Japan had been exploring defence-technology 

cooperation with the UK for a decade, with the first 

joint project the 2014 Joint New Air-to-Air Missile 

(JNAAM).26 JNAAM, however, did not quite play out 

as some in industry had hoped, with the project not 

progressing beyond the technology-exploration phase. 

The US and the UK were to emerge as potential partners 

for Tokyo’s 2020 F-X programme intended to secure a 

successor to the Mitsubishi F-2 combat aircraft by the 

mid-2030s. BAE Systems, Boeing and Lockheed Martin 

responded to the 2020 request for proposals, with the last 

apparently selected by the Japanese Ministry of Defence 

in December of that year.27 Despite the seeming choice, 

discussions also continued with the UK, including in 

areas of combat-aircraft propulsion and sensor technol-

ogy throughout 2021. By May 2022, during a meeting 

between then British prime minister Boris Johnson and 

Japan’s Prime Minister Kishida Fumio, it was clear that 

full-blown cooperation was a likely outcome.28 London, 

Tokyo and Rome subsequently launched the Global 

Combat Air Programme on 9 December 2022.29 Japan’s 

commitment was predicated on both military and 

industrial requirements. It also stood to gain greater 

technology sharing in classified areas than it had done 

through its involvement in US programmes.

2. Addressing The Emerging Threat 

(Photo by TOLGA AKMEN/AFP via Getty Images)

Then-secretary of state for defence Gavin Williamson launched 
the Combat Air Strategy at Farnborough 2018, in front of the 
initial GCAP mock-up
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This was followed 12 months later by an international 

treaty between the three partners with the unwieldy title 

of the ‘Convention on the establishment of the Global 

Combat Air Programme – International Government 

Organisation’.30 The GIGO, as it is known, will be the 

tri-national government body responsible for managing 

the programme and contracting with industry.

Threat Thumbnail
While at first glance, a tie-up between two European 

countries and an Indo-Pacific nation to develop a com-

bat aircraft might seem odd, requirement drivers and 

threat analysis, arguably most particularly between 

London and Tokyo, underpin the cooperation. The UK 

and Japan are both island nations in increasingly unsta-

ble security environments: both place considerable 

stock in combat-air capability and each is confronted by 

an increasingly contested air domain. The partnership 

with Japan, furthermore, added depth to an otherwise 

difficult-to-discern UK ‘tilt’ to the Indo-Pacific, as did 

the Australia–UK–US (AUKUS) submarine programme. 

Australia could also yet play a part in GCAP, as it seeks 

to replace its fleet of Boeing F/A-18F Super Hornets in 

the mid-2030s.

GCAP is intended to provide a crewed combat air-

craft due to enter service in 2035, with the threat envi-

ronment even more challenging than it is today or 

than was projected in recent years. The US Air Force’s 

‘Air Superiority 2030 Flight Plan’ argues that it will be 

challenged by ‘advanced fighter aircraft, sensors and 

weapons,’ in the coming decade.31 The Flight Plan was 

published in May 2016, but by 2024, US Secretary of the 

Air Force Frank Kendall was quoted in Aviation Week & 

Space Technology saying that ‘the threat has gotten much 

more severe’.32 

The UK’s 2023 Integrated Review Refresh identified 

China as the ‘epoch defining and systemic challenge,’33 

while characterising Russia as an ‘acute threat’.34 

Moscow, in proximity and antagonism, is the most press-

ing problem for London, while Beijing offers a more 

geographically distant concern. In terms of defence-

aerospace technology, however, it is the latter that poses 

the greater challenge. Chinese air power in the 2020s is 

unrecognisable from the obsolescent fleets of aircraft 

the PLAAF fielded at the end of the Cold War. While 

Russian air power atrophied for the two decades after 

the collapse of the Soviet Union, starved of research and  

development-and-acquisition funding, the opposite was 

true for the PLAAF. Even though the VKS has benefitted 

from modest re-investment since 2010, the service contin-

ues to be far outstripped by the PLAAF. The VKS’s lat-

est multi-role fighter, the Sukhoi Su-57 Felon, is a decade 

late in entering service, with only one or two squadrons 

now being equipped. In comparison, the PLAAF has 

over 230 Chengdu J-20 multi-role fighters.35 By the mid-

2030s, the VKS should finally have a credible number 

of Su-57s in service, potentially fitted with the Vympel 

Item 810 (RS-AA-X-14 Arson) long-range air-to-air mis-

sile (AAM) and the Vympel R-77M (RS-AA-X-12C Adder) 

medium-range AAM. China already fields advanced 

AAMs on the J-20 and other active electronically scanned 

array-equipped fighter aircraft. The China Airborne 

Missile Academy’s (CAMA) PL-15 (CH-AA-10 Abaddon) 

extended-range AAM has an engagement range of up to 

200 kilometres. A similar capability weapon, the PL-16 

(CH-AA-X-13), with an increased internal load-out on 

the J-20 is in the latter stages of development.36 

The PL-15 is a very high-speed weapon, potentially 

with a peak speed of more than Mach 5, depending on 

launch parameters. The PLAAF is likely at least also 

exploring third-party targeting or engagement options 

for the J-20, and this could eventually include combin-

ing with uninhabited collaborative combat aircraft. 

Third-party targeting may well also be an option for the (Photo by Zhou Guoqiang/VCG via Getty Images)

The Chengdu J-20 has entered service with the People’s 
Liberation Army Air Force in substantial numbers: more than  
230 have been delivered so far
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very-long-range PL-17 (CH-AA-12 Auger), which is now 

entering PLAAF service.37 The introduction of these 

capabilities has probably already forced the US and its 

allies to re-examine tactics for air operations. There also 

appear to be multiple next-generation combat aircraft 

now in various stages of concept design and develop-

ment within Chinese research institutes and industry. 

Compounding further the threat environment, China’s 

air-to-air combat capabilities are complemented by sim-

ilar progress regarding surface-to-air missile systems. 

There is little reason to expect that the pace of China’s 

defence aerospace developments will slow markedly 

over the coming decade.

A direct confrontation immediately involving the 

UK and China remains unlikely. This is not the case for 

Japan, which faces a long-standing territorial dispute 

with China over the Senkaku/Diaoyu islands. For Tokyo, 

developments in the PLAAF baseline its future combat-

air requirements. For the UK, PLAAF developments 

are the pacing threat, with the increasing likelihood 

that Chinese advanced systems will be more readily 

exported. There also remains the potential for closer air-

system cooperation between China and Russia, with the 

former being the source of the more advanced systems. 

The geographies of Japan and the UK drive requirements 

for an aircraft with a large combat radius capable of car-

rying internally a sizeable weapon load. This is a forcing 

factor in the size of the platform. In the air-to-air realm, 

the likely nature of future combat with a peer competi-

tor is also an influence. Air-to-air engagements between 

crewed aircraft in the Russia–Ukraine war have occurred 

nearly exclusively at beyond visual range, with the VKS 

holding a significant advantage. The R-77-1 (RS-AA-12B 

Adder) has a range of around 110 km, while the R-37M 

(RS-AA-13A Axehead) has a range of around 150 km in 

a closing engagement. Detection, engagement, weapon 

load-out and supersonic missile launch, therefore, are of 

greater importance than high agility, which has been of 

more value in within-visual-range air-to-air combat. The 

problem is that the latest generation of high off-boresight 

agile short-range AAMs, such as the PLAAF’s CAMA 

PL-10 (CH-AA-09 Azrael), make any short-range engage-

ment very high risk, with a likely outcome of, at best, a 

mutual kill. Keeping your distance is now even more the 

order of the day.

Affordable Response
The latest public iteration of the twin-engine GCAP 

design, shown at approximate scale, was unveiled at the 

22–26 July 2024 Farnborough International Air Show. 

There was considerable media commentary on the size 

of the platform, and particularly the revised wing plan-

form, which was now a large delta with only a moderate 

sweep on the leading edge.38 The low observable design 

appeared intended to provide a large combat radius 

combined with a substantial internal-weapons-carriage 

capacity. While the design still likely offers considerable 

manoeuvrability, very high agility is not a fundamental 

driver. Size offers benefits, but it also comes at a cost, 

literally in the case of advanced combat aircraft. 

Cost and cost control will be key to the success or 

otherwise of GCAP. So far EUR45bn (USD48.5bn) has 

been earmarked by the three partner nations for over-

all development, according to Leonardo chief executive 

officer Roberto Cingolani.39 The UK Ministry of Defence 

has provided GBP2bn (USD 2.5Bn) to 2025, with offi-

cials from the previous government suggesting it had 

anticipated GBP12bn (USD14.9bn) in funding over a 

ten-year period from 2023.40

Realistic cost estimates have not always been a 

strength of previous combat aircraft-development, in 

part because of the difficulty in generating accurate 

projected figures and at times over-optimism among 

the participants.

The evolving GCAP design is being driven by a 

requirement to operate from day one in a highly con-

tested environment against the most capable peer rival 

in the air domain, China. If the Chinese challenge can 

be met, then so should anything that emerges from 

Moscow over the next quarter of a century and beyond. 

A stealthy large twin-engine aircraft with a large com-

bat radius and substantial internal carriage of weapons, 

however, will carry a significant sticker price. But there 

is little value in a less costly design if it is neither sur-

vivable nor meets requirements. The three partners will 

likely require in the order of 300 of the GCAP aircraft, 

with the UK and Japan each needing 100 plus and Italy 

somewhat less. No official figures of projected offtakes 

have yet been released.

Additional orders would, over time, be essen-

tial, as would identifying a sweet spot in the export 
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arena. As already mentioned, Australia would be an 

export target,41 and could be offered early partici-

pation in the programme as an observer. The three 

partner nations are keen to avoid any restructuring 

of the project in the near term to avoid the risk of 

delay. Saudi Arabia is also exploring participation 

and would provide significant additional offtake 

numbers and finance.

In the near term, additional research and development 

funding will be required, and again, this will be significant. 

Approval for the next tranche of UK funding now sits with 

the UK Treasury, the government’s finance department. 
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Money Matters
In addition to considering strategic benefits, it is impor-

tant to consider both the costs and benefits to UK tax-

payers. Air-combat programmes offer considerable 

direct, indirect and induced economic contributions 

to the UK’s economy. Direct economic contributions 

include the employment of those involved in the air-

craft’s design, manufacture and management. Indirect 

economic contributions include suppliers and those 

involved in a programme’s supply chain. Induced eco-

nomic contributions include the spending on goods and 

services by employees and those in the supply chain. 

These contributions take place across the UK, including 

areas that have historically suffered from high levels of 

economic inequality.

In their 2024 Annual Economic Report, the govern-

ment’s Joint Economic Data Hub found that with esti-

mated revenues of GBP7.9bn (USD9.8bn) in 2022, the 

combat air sector accounted for 36% of UK defence reve-

nue. Of this, GBP5.7bn (USD7.1bn) or 72% is international 

revenue which is far higher than other domains signifying 

the importance of exports but also the global footprint that 

the UK has established in the air-combat domain.42 

As exemplars of high-end technologies, air-combat 

programmes help promote and sustain a range of high-

value jobs across the UK. Programmes such as Typhoon 

directly employed 6,500 workers and also indirectly 

supported a further 14,300 jobs across the economy.43 

Of the 6,500 directly employed workers, approximately 

60% worked in engineering-related roles. As a result, the 

programme’s workforce was highly productive, being 

‘2.3 times more productive than the UK average, and 

nearly 90% more productive than the average worker 

in the UK’s manufacturing sector’.44 Tempest partners 

are expected to directly employ even greater numbers, 

with consultancy firm PWC estimating that the pro-

gramme will directly employ approximately 19,000 

workers per year from 2026–2050. The same report 

estimates that the programme will indirectly support a 

further 26,000 workers per year, totalling some 35,000 

direct and indirect employees.45 In addition, PWC esti-

mate that a further 17,000 workers per year would be 

supported through induced economic contribution, as 

direct employees and those part of the supply chain 

spend their wages across the UK.46

Levelling Up
The regional distribution of economic benefits is also 

important because many regions involved in UK air-

combat programmes are based in traditional industrial 

heartlands that have seen economic and social declines 

and exhibit higher levels of inequality. For example, 

Typhoon partners BAE Systems and Leonardo are con-

centrated in Scotland, and in England’s Northwest, East 

and East Midlands. Similarly, over 70% of Tempest fund-

ing will be based in the Northwest, Southwest and in 

the East of England.47 Rolls-Royce’s military engine site 

in Bristol, in England’s West, would also benefit. 

Other aerospace companies, such as Airbus and 

Lockheed Martin, are also vital to local economies. For 

example, Airbus employs approximately 13,000 people 

across two sites in the UK. These include engineering 

3. Economic Implications at Home  
and Abroad 

(Photo by Chris Ratcliffe/Bloomberg via Getty Images)

The Eurofighter Typhoon programme has provided high-value 
work for the four partner nations: Italy, Germany, Spain and the 
United Kingdom
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and design activity at Filton, in Southwest England 

and wing manufacture and assembly at Broughton, 

Wales. Wings for Airbus’ A220  family are designed 

and built by  Spirit AeroSystems  in Belfast, Northern 

Ireland.48 Similarly, BAE Systems is a key programme 

partner in the F-35 Lightning II programme, its UK 

air sector responsible for a 10% workshare of each 

aircraft, excluding propulsion.49 Rear fuselages for 

the F-35’s global fleet are built in Lancashire,50 while 

BAE  Systems’ Rochester site provides the aircraft’s 

Active Interceptor Systems, which are used to direct 

and manoeuvre the aircraft.51 

In addition to its economic benefits, investment in 

air-combat systems drives innovation across the UK’s 

defence ecosystem. For example, Leonardo oper-

ates its Centre of Excellence for Defence and Security 

Electronics, in Edinburgh. The site provides radar 

support for British platforms, including Typhoon and 

Tornado, and also exports to allied countries, such as 

Saab’s Gripen. Leonardo itself is a large inward investor, 

with what was then known as Finmeccanica’s Airborne 

& Space Systems Division spending approximately 60% 

of its supply budget in 2016 in the UK, of which 70% 

was spent with small and medium-sized enterprises.52 

In addition to Edinburgh, Leonardo hosts several 

other Centres of Excellence, including the Electronic 

Warfare (EW) Centre of Excellence in Luton,53 and the 

Centre of Excellence for Helicopters in Yeovil.54 These 

facilities, and others like them, are vital parts of the UK’s 

defence ecosystem and are fed by major projects such 

as Typhoon and Tempest. In turn, they support national 

capabilities through innovation, ultimately providing 

technological advantage and sovereign capabilities that 

would be difficult to replace. 

Sales Pitch
The UK’s DSE estimate that in 2022, UK defence exports 

came to GBP11.2 billion (USD13.9bn), a 70% nominal 

uplift from GBP6.6bn (USD9.1bn) the year before but 

some way below the high of GBP14.0bn (USD18.7bn) 

seen in 2018.55 This is based on contracts signed rather 

than deliveries, with the 2022 uplift due to new con-

tracts signed in the Middle East, which represents the 

UK’s key export market, an uptick in European sales, 

and a helicopter sale to Canada. 

The majority of UK defence exports over the 2018–

2022 period went to the Middle East (43%), followed by 

Europe (22%), North America (19%) and Asia-Pacific 

(6%) while Africa and Latin America both accounted for 

less than 1%.56 However the Middle East share is con-

siderably lower now than in 2018, when it reached 72% 

due to large contracts for Typhoon aircraft and Brimstone 

and other missiles to Qatar. The European share of the 

UK’s defence exports has shown a marked increase in 

recent years, reflecting the growth in the market here 

since Russia’s invasion of Ukraine in February 2022. 

Despite the inherent volatility in annual export values 

and destination markets, the air domain has consistently 

dominated UK defence exports, and between 2018 and 

2022, the aerospace sector accounted for 68% of the total 

value of defence export orders.57,58 Ironically, it is this con-

sistency that creates the volatility in the top-level trend as 

long lead times and the cyclical nature of aerospace pro-

grammes play out against annual reporting lines. 

The dominance of aerospace exports is far more 

prominent for the UK than for other major arms export-

ers. Over the same 2018–2022 timeframe, the aerospace 

sector accounted for a much lower 57% of rest of the 

world (RoW) defence exports compared to the UK’s 

68%. Over the 2011–2020 period, the difference is even 

more pronounced: 91% of UK defence exports were in 

the aerospace domain, compared with a much lower 

RoW average of 65%.59 This includes platforms, equip-

ment and support. 

The higher value in the UK demonstrates how impor-

tant the sector is to the country’s export success and is 

understandable in light of the high value of platforms in 

this domain. It also presents a vulnerability where the 

UK’s competitors have a more diversified export portfo-

lio. Furthermore, the global aerospace market is becom-

ing increasingly crowded as new platforms from Europe, 

Asia and the US emerge over the coming two decades. 

The 2018 UK Combat Air Strategy stated that the 

UKs defence aerospace programmes, (including 

Tornado, Typhoon, Hawk and F-35 global support) had 

accounted for over 80% of the UK’s annual defence 

export orders over the previous decade.60 Furthermore, 

the export of Typhoon had been ‘particularly important 

in UK Complex Weapons exports, reducing the cost to 

the Ministry of Defence of key weapons capabilities’.61
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The successful export of UK platforms also filters 

down to domestic engines, systems and weapons manu-

facturers, ultimately reduces unit costs and gives these 

programmes more scale and a wider customer base. For 

example, an engine developed for a UK platform also has 

export benefits. Rolls-Royce estimated in 2007 that the 

sale (and support) of Eurofighter Typhoon aircraft to Saudi 

Arabia would be worth up to GBP1bn (USD1.9bn) to the 

company owing to the EJ200 engines in use on the plat-

form.62 Exports have also helped sustain national combat 

aircraft facilities and skills, without which the Tempest 

option would not have been possible. Meanwhile BAE 

Systems estimates that the combat-air sector is responsi-

ble for 87% of the nation’s defence exports and finds that 

export sales of Typhoon had, by November 2020, ‘already 

returned more than double the UK Government’s £12 bil-

lion investment in the programme to the UK economy'.63

Hard Power, Soft Power
The export of weaponry, and arms sales to some, is 

often contentious, even if the debate is sometimes con-

tained to those special interest groups for and against. 

There is no reason to expect that GCAP should be any 

different. It is already part of this debate, with Saudi 

Arabia as a focal point. 

The successful export of UK combat-air plat-

forms has established strategic partnerships in key 

markets, and provides also a conduit for wider 

economic ties. The long-term nature of these con-

tracts necessitates an ongoing relationship through  

the follow on and support contracts.64 Arms exports 

arguably provide an opportunity for the UK to sig-

nal its general political commitment to a country and 

provide a mechanism for the UK to acquire influence 

(and leverage) over the policies of a recipient country 

in pursuit of foreign policy goals – usually through the 

use of embargoes or restrictions in certain scenarios.65 

However, this benefit is likely eroding as the market 

becomes more contested with exporters that do not 

place such restrictions on sales. 

Beyond the risks associated with arms exports that 

include their potential use for internal repression or 

transfer on to a non-friendly state or use against UK 

forces in future conflict, there are political risks if the 

export programme does not go smoothly. A tumultu-

ous programme with poor follow-on support may then 

risk the UKs relationship with that partner and interna-

tional reputation, thus jeopardising future exports. 

A further international benefit is the role that UK 

companies have in supporting the development of 

other countries’ domestic-fighter programmes. A key 

example here is Turkiye, where BAE Systems was a 

subcontractor to Turkiye Aerospace Industries on an 

aircraft design.66 With capabilities that span platform 

design, engines, systems and weapons, the opportu-

nities for UK companies to bid for support or devel-

opment contracts in emerging fighter programmes 

presents a strong revenue opportunity. Naturally 

this could risk assisting future competitors, but most 

defence exports now present this risk with offset and 

technology transfer requirements. 

The three GCAP partners all agree that export of the 

aircraft is a core element of the programme, with Japan 

introducing constitutional change to facilitate this. 

Inward and Outward
Reflecting increased international cooperation and 

increasingly complex international supply chains, 

Europe’s defence-industrial base has seen considerable 

levels of national and multinational consolidation – if 

still incomplete – since the end of the Cold War.67 Today, 

this is best illustrated by the formation of Airbus, if 

only in the commercial aerospace sector. Consortium 

approaches – such as Tornado and Tempest – also help 

pool resources and order books.

(Photo by Christopher Furlong via Getty Images)

GCAP is planned to begin to replace the RAF Typhoon from the 
second half of the 2030s



Tempest: Build, buy, or good-bye?   17    

However, multi-national programmes complicate 

the distinction between inward and foreign investment.  

This is compounded by the division of projects and labour 

across different locations, which also obscures the invest-

ment benefits of individual programmes. As such, isolat-

ing foreign direct investment into the UK economy from 

past combat-air programmes in the UK is problematic. 

For example, Leonardo, though headquartered in Italy, 

has deep roots in the UK through preceding companies.68 

As such, much investment can be considered inwards 

investment, with Leonardo investing some GBP1.4bn 

(USD2.2bn) in UK research and development between 

2018 and 2023.69 

Similarly, though European in scope, Airbus’ Filton 

site traces its roots back to the Bristol Aeroplane 

Company.70 The site has undergone several recent 

expansions: in 2021, the site opened the new GBP40 

million Aerospace Integrated Research and Test Centre 

(AIRTeC).71 Soon after, in 2023, Filton opened its new 

Wing Technology Development Centre (WTDC).72 The 

WTDC supports the company’s Wings Of Tomorrow 

(WOT) programme, which attracted GBP117m 

(USD193m) in funding from the UK’s Aerospace 

Technology Institute between 2014 and 2023. Filton sup-

ports work on commercial aircraft, although the site also 

conducts wing assembly and is responsible for equip-

ping all A400M multi-role airlifters, including the RAF’s 

A400M Atlas.73 Investment by Lockheed Martin in the 

UK averages around GBP1.8bn (USD2.3bn) annually.74

However, investment in air-combat programmes 

also results in considerable spillover and investment 

in related areas, such as C4ISR and electronic-warfare 

capabilities. In turn, these support a wider defence 

ecosystem of high-value science, engineering and data 

roles that provide the UK with its technological edge. 

UK Outward Investment
The UK defence-industrial base has an extensive 

international footprint. The UK’s 2021 Defence and 

Security Industrial Strategy (DSIS) highlighted that 

BAE System’s US turnover in 2019 was 43% of their 

total sales (compared to 19% in the UK) and the major-

ity of employees were based overseas.75 The DSIS went 

on to highlight the significant overseas operations of 

UK companies like Rolls-Royce, Martin Baker Aircraft 

and Ultra. 

IISS research in 2020 examining the defence-industrial 

footprint of the UK in Europe and vice versa found that 

UK prime and Tier 1 subcontractor sites in Europe out-

number their European counterparts in the UK, but 

the primary domain of focus for both is aerospace. The 

high contract values of aerospace programmes attract 

international primes while the high development costs 

necessitate multi-national partnering and cost-sharing, 

which often results in the establishment of in-country 

production facilities. A notable difference was that UK 

companies located in Europe are largely focused on the 

manufacture of aircraft engines and subcomponents, 

whereas European companies’ sites in the UK cover a 

broader range of areas, from platform production to 

sensors and systems. 

The multinational nature of the UK’s global combat-

aircraft platforms has therefore necessitated invest-

ment in international markets, both to assist in sales 

and logistics and as part of follow-on support pack-

ages to the initial sale. A key example is the Typhoon 

Salam Support Solution agreed between the UK and 

Saudi Arabia governments in 2009, which included a 

full availability service contract with BAE Systems and 

training in the UK for Royal Saudi Air Force Typhoon 

pilots and aircraft technicians. BAE Systems was 

awarded a three-year support service contract for the 

Kingdom’s 72 Typhoon combat aircraft76 and the solu-

tion also included support for the EJ2000 engines led 

by Rolls-Royce and its subsidiary Rolls-Royce Saudi 

Arabia Limited on behalf of the EUROJET consorti-

um.77 Key elements of the contract included in-country 

support activity and the development of in-country 

facilities.78 Rolls-Royce Saudi Arabia also signed a 

contract with the Middle East Propulsion Company 

(MEPC) for the repair and overhaul of Typhoon aircraft 

engines in 2021.79
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The potential choices facing the UK government con-

cerning GCAP are far reaching and fundamental. 

Continuing to pursue the programme will entail signifi-

cant cost, at a time when defence spending and wider 

governmental expenditure are already under consider-

able pressure. Conversely a decision to withdraw will 

have ramifications politically, militarily, and industri-

ally. Whatever the outcome the Typhoon will need to be 

replaced, presently envisaged in the 2035–2040 period, 

with an associated cost. 

There is no question that GCAP is ambitious and 

is accompanied by risk. There is now little debate that 

the RAF will require a crewed combat aircraft beyond 

the Eurofighter Typhoon and the Lockheed Martin F-35 

Lightning II. The Labour government will have to decide 

if GCAP is the answer it can afford, and if not, indicate 

how it will address combat-aircraft requirements from 

the latter half of the 2030s. It will also need to be prepared 

to shoulder the likely substantial national and interna-

tional damage that could result from its withdrawal.

Conclusion 
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