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Rethinking the Combat Air 
Survivability Mix Conference

Context and Intent

IT IS INCREASINGLY COMMON in airpower circles to debate the latest trends in novel 
weapons systems; the possibilities offered by lethal, highly autonomous unmanned combat 
aerial vehicles; and the ways that future systems will increase lethality compared with the 

current generation. A less-featured part of this debate, which requires urgent attention, is the 
survivability aspect of combat air. Among Western air forces, attrition in combat is hardly planned 
for in force design, and there is a political unwillingness to contemplate risking any significant 
losses in scarce and extremely expensive aircraft and crew. However, when contemplating how 
to deter an aggressive Russia and a rising and increasingly assertive China, NATO’s airpower is 
the strongest source of military advantage. An approach which is unwilling to take risks or incur 
losses will not be viable, so airpower must be usable without prohibitive loss rates against forces 
fielded by these powers. Without the ability to purchase enough current-generation fighters 
to offset emerging survivability deficiencies through attrition tolerance, the next generation 
of developments must significantly improve survivability, not only for those next-generation 
platforms but also to allow legacy fleets to remain relevant. 

The UK has announced its intention to develop a next-generation combat aircraft through the 
Team Tempest initiative,1 and multiple other states including France, Germany, Turkey, Japan 
and potentially the US are also looking at what will replace and/or supplant the current stable 
of advanced fourth- and fifth-generation manned fast jets. The threat picture has evolved 
significantly even since the design and introduction of fifth-generation fighters in the mid-2000s. 
As a result, the next generation of combat air systems might be optimally configured with a 
different combination of characteristics from those which are currently at the cutting edge. 

When the US Air Force declared initial operational capability for the F-22 Raptor in 2005, it 
introduced a combat aircraft which combined revolutionary situational awareness, all-aspect 
stealth and extreme aerodynamic and kinetic performance, resulting in a survivability and 
lethality mix which remains unmatched more than a decade later. It also challenged the US’s 
potential great power rivals, Russia and China, to either develop comparable combat aircraft, or 
find ways to neutralise this formidable advantage. Both have been working hard on this problem 
from multiple approaches and with varying degrees of success. As the F-35 Lightning II enters 
service with multiple air arms in the US, Europe and beyond, it is important to examine both 
the advantages this fifth-generation platform offers, and the challenges posed by the fruits of 
nearly 20 years of research into unmasking and countering stealth fighters by Russia and China. 

1. BBC News, ‘UK Unveils New Tempest Fighter Jet Model’, 16 July 2018, <https://www.bbc.co.uk/
news/business-44848294>, accessed 2 April 2019.
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The survivability equation is not simply a question of picking stealth or advanced kinematics, 
jamming or standoff weapons, massed or exquisite platforms, but instead a mix of different 
elements to create a balanced solution suitable for the threat picture and missions required. 
To that end, the conference sought to re-examine what the optimal survivability mix might look 
like in the late 2020s, 2030s and potentially beyond in the light of current trends in both combat 
air systems design and emerging disruptive threat technologies. 

Key Takeaways
One of the most important takeaways from the conference was that a critical part of the future 
combat air survivability equation is a means of keeping the legacy, fourth-generation platforms 
viable in the face of modern threats – a point stressed by multiple presenters. Even if the US Air 
Force were to purchase 72 new fighters per year – as outlined in US President Donald Trump’s 
recent budget request2 – that were solely fifth-generation F-35s, the US Air Force would still 
be composed of 50% fourth-generation and 50% fifth-generation fighters in 2030. For NATO 
air assets in the European theatre, the situation is even more stark – on current projections 
the ratio in 2030 will be 80% fourth-generation and 20% fifth-generation fighters. Therefore, 
these legacy platforms must be upgraded and networked to ensure that maximum situational 
awareness can be leveraged from fifth- (and possibly next-) generation assets to remain combat-
relevant. Novel datalink, sensor fusion and machine-teaming technologies will have to form 
part of this mix, as will new standoff weapons to provide both kinetic and electronic warfare 
effects from outside the threat ranges of air defence systems. Hypersonic weapons for air 
carriage and launch are likely to be a critical part of this mix, as will the ability to update digital 
threat libraries for defensive-aids systems and electronic warfare in flight. These technologies 
will require new ways of compiling and producing threat system data by defence intelligence 
and other similar organisations – requiring the expertise of data scientists as much as that of 
conventional intelligence analysts. 

As Air Vice-Marshal Simon Rochelle pointed out, the UK assumes that with two main platforms 
(the Typhoon and the F-35), it will be able to contribute to any mission in which the US might 
require allied assistance. However, the US is running at a faster developmental pace. Therefore, 
acquisition reform and novel technology investment strategies such as digital ‘twinning’ and 
digital prototype testing are essential if the UK is to stay relevant for high-threat mission 
scenarios during the 2020s.3 

Major General Frederic Parisot stressed that for the French Air Force, survivability as a concept 
is wholly centered on the requirement to carry the air-delivered component of France’s nuclear 
deterrent. The missile and launch aircraft must be credibly survivable against the most modern 

2. Lara Seligman, ‘Pentagon Eyes Windfall as Trump Seeks $750 Billion Defense Budget’, Foreign 
Policy, 10 March 2019. 

3. Digital twinning is where a virtual version of a given design or airframe is created alongside a 
physical one, and is kept updated with all changes made to its physical counterpart to enable 
faster and cheaper modelling and testing throughout the lifecycle. 



Justin Bronk 3

defence systems protecting potential hostile powers, and be able to accomplish the strike 
mission if required. All considerations in the French combat air survivability domain ultimately 
stem from this. As a result, along with the Système de Combat Aérien Futur (Future Combat 
Air System, or SCAF) project with Germany, the French Air Force is committed to aggressively 
upgrading the Rafale – the ‘F5’ standard which is planned for service in 2032 will include an 
active-protection system to engage incoming missile threats, and an artificial intelligence (AI)-
driven ‘virtual cognitive assistant’ to provide guidance and allow pilots to focus on other tasks. 
The SCAF project itself intends to counter the inevitability of attrition by avoiding dependence 
on the capabilities of a single platform type, instead aiming to create a family of systems 
and capabilities. 

During panel discussions surrounding the future of sensors and electronic warfare, several 
key themes emerged. Advances in 3D radar, multi-static radar and virtual modelling of hostile 
platform radar cross-sections, as well as huge improvements in computing power available 
for post-processing and sensor-fusion-based analysis, are making it ever harder for even 
very low-observable aircraft to remain completely undetected in the modern battlespace. 
However, it is still important to remember that being hard to detect in the X and Ku bands of 
the electromagnetic spectrum – where the vast majority of fire-control and engagement radars 
operate – will continue to be extremely valuable as a component of survivability. Even if an 
enemy can tell roughly where a flight of stealthy combat aircraft is in an area of operations, 
that does not mean that it can complete the kill chain and cue weapons onto those aircraft. 
The increasing lethality of combat aircraft, both in terms of standoff ranges and probability 
of kill, is critical to ensure that stealth aircraft can remain ahead of adversary kill chains by 
destroying threats before they themselves can be targeted effectively. Electronic warfare is a 
key component for shaping the battlespace to allow both legacy and stealth aircraft to fulfill 
their missions in high-threat environments. However, this cannot be a silver bullet and has its 
own limitations in terms of electromagnetic fratricide and predictability of effects. 

At multiple points throughout the conference, the audience was reminded that with the 
constantly increasing importance of data in combat aircraft, from electronic warfare to threat 
recognition to the automatic prioritisation and recommendation of courses of action against 
targets, data assurance will be a vital part of ensuring survivability and combat effectiveness in 
all future air warfare. If a pilot cannot trust the data that a platform such as the F-35 presents, 
how can the rules of engagement be applied legally? As systems provide ever-greater situational 
awareness through the processing of more data than the human operator can understand, let 
alone check or interrogate, trust in the data being fed into those systems needs to be assured. 

As a key source of threat technologies looking forwards, specific attention was given to China in 
the final panel on disruptors. The Chinese People’s Liberation Army Air Force (PLAAF) remains 
focused on its relatively modest goal of being a modern regional military force by 2035,4 and 
it only aims to be capable of playing a dominant global military role by 2049. However, it is 

4. Meia Nouwens, remarks made at the Rethinking the Combat Air Survivability Mix Conference, 
RUSI, London, 20 March 2019.
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not simply aiming to create a carbon copy of the US Air Force, but rather is taking lessons 
from the latter and blending them with a technologically broad, AI-heavy investment strategy 
to keep technological options open for as long as possible, and a force structure tailored to 
China’s specific regional goals. Serious deficiencies in training and proficiency in complex 
realistic environments remain a limiting factor for the PLAAF but the Chinese have taken a 
surprisingly open attitude towards acknowledging failures and are improving the realism of both  
squadron-level training and major exercises at a rapid rate. 

Finally, General Frank Gorenc (rtd) reminded the audience that one of the most vital missing 
components of modern military strategies in the West is a discussion of whether the threats 
being prepared for are ‘existential’. When a country decides that it cannot afford a capability 
for its air force (or indeed any other part of the military instrument), that generally tends to 
mean that the country does not want to pay for it. Without a discussion about what ‘existential’ 
might or could mean in the defence planning process, it is impossible to accurately make value 
judgements on what is and is not required, because the cost implications cannot be compared 
with an accurate risk assessment. 

Without ambitious changes to address the survivability shortfalls evident in current air force 
inventories and even upcoming fifth-generation platforms in the face of a rapidly evolving threat 
landscape, NATO air forces risk being unable to prevail in the event of a war between major 
powers. Without credible conventional warfighting capabilities, strategic deterrence itself is 
undermined, so a serious discussion of the issues raised at this conference should not simply be 
a matter for airpower professionals, but policymakers more generally. 

Justin Bronk is Research Fellow for Airpower and Technology at RUSI.
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