Many misunderstand military obsolescence, assuming
battlefield survivability dictates a system’s relevance.
Dmytro Sochnyev attacks that myth, arguing that obsole-
scence stems from the emergence and availability of su-
perior alternatives, not mere vulnerability. Through histo-
rical and modern examples, the author reveals why even

,outdated” weapons persist—proving that survivability

alone is not the key determinant of military evolution, but

rather technological and logistical realities.
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1. Introduction

What

late November 2024, the mercurial oligarch Elon Musk

makes a military tech-

nology obsolete? In

took to X (Twitter) to severely criticise the “idiots” building
the F-35, a multirole fighter jet developed and manu-
factured by Lockheed Martin (Hambling, 2024). As the
chair of the incoming Department of Government Effi-
ciency tasked with slashing government spending, Musk
did not just complain that the aircraft was overdesigned
and overpriced. He also questioned the very necessity of
fighter jets in the future. “Crewed fighter jets are an ineffi-
cient way to extend the range of missiles or drop bombs,”
Musk posted. , A reusable drone can do so without all the
overhead of a human pilot [...] Manned fighter jets are
obsolete in the age of drones.” He added that fighter jets
are “laughably easy to take down” because their “stealth
means nothing if you use elementary Al with lowlight sen-
sitivity cameras” and thus “will be shot down very quickly
if the opposing force has sophisticated SAM or drones.”

There is an increasingly common public perception, and
even in some military commentary, that the inability of a
weapons system itself or its user to survive on the batt-
lefield is the critical cause of its obsolescence. This ‘sur-
vivability” narrative has driven charges of obsolescence
against the full spectrum of military technology available,
challenging us to reflect on whether the tools we have to
fight the next major war with are sufficient. One article in
March 2022 questioned if tanks were still worthwhile in-
vestments as endless footage of their destruction by anti-
tank missiles and drones was published (O’Brien, 2022).
“Tanks, fighter jets, and warships are being pushed into
obsolescence,” argued an Atlantic article in May 2022
because drones and various missiles were causing signifi-
cant losses among those systems (Cumming, 2022). The-
se arguments, based on published footage and other me-
dia describing the loss of large and expensive equipment,
seem so intuitive that it might be puzzling why many major
militaries have and continue to procure similar equipment.
This is because much of the public commentary is get-

ting a crucial fact about the battlefield incorrect. It is not
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survivability that drives technological obsolescence. In-
stead, superior performance in the relevant battlefield
role and sustained availability are the primary determin-

ants of technological obsolescence.
2. Killing the Survivability Narrative

Understanding the intersectional complexities and nuan-
ces of modern warfare begins with tremendous effort and
broad research, which is not always possible on all levels
of debate. Making accurate statements about the battle-
field requires in-depth technical knowledge of a dizzying
range of technologies, but also how they interact with va-
riables like tactics, environment, and quantity. Often, cer-
tain erroneous claims are driven by misconceptions about
warfare, war economics, and even physics.

Many experts, for example, responded to Musk's cri-
ticisms by explaining the basic economic and physics
constraints that make it impossible for smaller drones to
detect, chase, or engage modern aircraft. Others pointed
out that modern air defence, like those employed by the
Islamic Republic of Iran, was helpless against airstrikes
launched by stealthy Israeli F-351s back in October (Eps-
tein, 2024). Likewise, Ukrainian ground air defences have
decimated the Russian Air Force, but have lacked the ran-
ge to prevent the relentless bombardment of glide bombs
by Russian jets operating dozens of kilometres behind the
front. Above all, the surest indicator of the fighter jet’s and
any other weapons system’s continued relevance is to fol-
low the money. The dramatic reveal of two new Chinese
next-generation aircraft (Jensen, 2025), four years after
the first US Next-Generation Air Dominance prototype
flight (Insinna, 2020), underscored how major militaries
continue to believe that fighter jets and other large pilo-
ted aircraft will play a critical defence role in the next few
decades at the very least. Certainly, even military officials
with experience and technical expertise have made simi-
larly incorrect assessments. Consider, for example, some
20th-century claims that put info question the future sur-

vivability of the aircraft carrier. After US Navy testing of




anti-ship bombers in 1925, for example, Lt. Commander
G.B. Vroom claimed that the plane could only defeat the
battleship through “too much publicity” and that “drop-
ping bombs on ships undefended by planes merely pro-
ves that V2 equals 2 Gs” (Vroom, 1925). In 1940, Nazi
German naval leadership likewise believed that carrier-
launched combustion engine planes would eventually
“not be usable in this war” and thus never seriously inves-
ted in carriers (Polmar, 2008, p. 418). Lt. General James
H. Doolittle, who relied extensively on carriers in the Pa-
cific campaign against Imperial Japan, argued before a
US Senate Committee that “the carrier has two attributes:
one attribute is that it can move about; the other is that
it can be sunk” (Polmar, 2008, p. 2). And yet, in 1993,
former US President Bill Clinton would remark that the first
reaction in Washington to an international crisis breaking
out would be to ask whe-
re the nearest carrier was
(Cohen, 2010). It is uncer-
tain why this narrative of
survivability persists, but it is vulnerable.
has proliferated during the
Russian full-scale invasion of Ukraine, as drone cameras
reveal more than ever the attrition of modern equipment
in large-scale peer-to-peer combat. At first glance, the
narrative provides a palatable argument: if the multirole
fighter jet is easily shot down by existing or anti-air and
the aircraft carrier is easily sunk by submarines or anti-
ship cruise missiles, then these expensive systems provide
minimal value since they cannot survive to deliver on their
intended purpose. To continue using them would be to
needlessly risk valuable human lives and capital. But war
necessarily involves a varying risk of loss, after all, whet-
her it be by enemy or friendly fire (Lagrone, 2024). One
might take the Kantian perspective, wherein the constitu-
ents of democratic societies are incentivised to prioritise
survivability in the procurement of defence technologies
in case they must consent to war. Perhaps, as a Chine-
se military document assesses regarding the US (Sullivan,
2025), it is the “inherent nature of its bourgeois army”
that creates a persistent fear of casualties in democracies.

Maybe the argument is just logical enough in theory to be

Survivability myth:
The belief that a battlefield system is

obsolete when itself or its user

palatable to a wide audience. Whatever the reason, in
practice the survivability narrative invariably fails to pre-
dict which kinds of military technologies persist or not.
Consider how the lens of survivability views the relation-
ship between infantry and armour as an unsolvable cycle.
In the era of mechanised armour, infantry are too slow to
deploy to battlefields without transportation, putting pres-
sure on defence ministries to procure mechanised transport
wherever possible. Yet the proliferation of automatic fire
and artillery leaves infantry too vulnerable in unarmou-
red trucks and cars, so it follows that armoured personnel
carriers are used instead. Still, the lack of significant arm-
ament on armoured personnel carriers could leave them
dangerously defenceless, so perhaps an infantry fighting
vehicle with an autocannon as its primary armament is
better. Yet the thin armour still leaves infantry inside vulne-
rable to enemy mines and
larger guns, so a tank’s
increased armour and fi-
repower are imperative to
maintain survivability. At
each step, the additional
weight from additional armour and ammunition decreases
speed, affordability, and—most importantly—transport
capacity. Such survivability-driven procurement leaves
theinfantrytrailingthetankonfoot, seemingly beginningthe
cycle anew. In the reality of mechanised assault, however,
neither of these systems is considered in isolation but as
part of a larger tactical approach that ideally involves the
full spectrum of terrestrial and airborne systems. Instead,
the task of the typical commander is to combine the capa-
bilities of systems at their disposal—such as mobility, pro-
tection, firepower, and disruption—to hide their respective
deficiencies and complete the mission. The machine-gun-
laden and thinly armoured personal carrier is not made
obsolete by the tank, for it contributes to a completely
different tactical profile. In fact, the infantryman, owing
to their inherent lack of natural protection against blades,
bullets, and other dangerous battlefield implements, has
long been rendered obsolete if survivability was the cruci-
al factor of obsolescence. In the past, the common soldier

could rely upon worn or wielded armour, and some of
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Figure 1: Despite the proliferation of drones, tanks like this Ukrainian T-64 have opted for improvised protective cages rather than disappear

from frontline combat altogether. Apmisinform, CC 4.0

the wealthier knights could equip themselves in full arm-
our suits that were virtually impenetrable to the crossbows
and the guns of the time. Later, the proliferation and evo-
lution of gunpowder weapons left chainmail and metal
armour—for those that could afford it—helpless against
projectiles. As armies nationalised and began fielding
their infantry in regular uniforms absent any substantial
protection, the essential vulnerability of the infantryman
was acquiesced to by modernising militaries around the
world. With the development and spread of shell artillery,
this vulnerability has become horrifically acute over time.
Infantry increasingly avoid direct combat with each other
because their primary threat is now the artillery. During
the American Civil War, around 12% of casualties came
from artillery (Mclntire, 2022), and in the First World
War, the war of the ‘big guns’ pounding troops trapped
in trenches, that figure rose to over sixty percent (Jones,
2016). In the battlefields of Ukraine, however, every four
out of five casualties (Watling, 2024) came from artille-
ry fires. Casualties among infantry are not only expected
but even incorporated into strategies of relative attrition
(Gady & Kofman, 2024). Infantry are less survivable than

ever, yet are no less relevant than they have ever been.
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3. Good is Better than Bad, but Bad is
Better than None

What makes these systems, like the infantryman or the
armoured tank, persist in the modern army despite visu-
ally observed evidence of their vulnerabilities? There is
indeed a much more accurate explanation: the lack of
available superior alternatives. Superiority means that
an alternative system either (1) fulfils the same battlefield
role as the previous system but with better efficiency or
performance, or (2) transforms or replaces the previous
battlefield role by creating a new capability. For example,
weapons systems whose evolution is measured in “gene-
rations” of systems, such as fighter jets or tanks, become
superior through superior range of engagement, speed,
armament, and/or numerous other capabilities. Gene-
rally speaking, the newer systems of newer generations
dominate those of previous generations, such as when the
US Air Force and allies decimated the hundreds of older
aircraft of Saddam Hussein'’s Iragi regime during the Gulf
War. Llikewise, the carrier demonstrated its superiority
over the battleship by replacing its gun-based fire support

with air-based fire support. As a sophisticated platform for



https://commons.wikimedia.org/wiki/File:UA_T-64_with_cope_cage_02.jpg

naval aircraft, carriers exploited them to strike farther and
with greater precision—even though they were no more
survivable against the anti-ship weapons of the time than
battleships. Simultaneously, the superior alternative must
also be available. A military must be able to procure and
maintain a weapons system, which is not possible under
budget constraints, under sanctions regimes, or in the ab-
sence of infrastructure for it, such as sufficient replacement
parts or ammunition. Yet if a weapons system is expensive
enough, it cannot replace other systems that are inferior
since even the wealthiest of militaries are limited by eco-
nomic constraints and budgetary pressures from other de-
partments. For example, a regular unguided munition is
inferior in most characteristics, such as range and accura-
cy, to most modern precision missile systems. Nonetheless,
their cost makes them prohibitively expensive for strikes
against less-valuable but still important targets like trench
defences and heavy equipment. In other cases, a wea-
pon system might, on paper,
be superior to its peers but
locally or fundamentally
lack important supporting
elements in sufficient quan-
tity, like a consistent supply
of ammunition, fuel, or proprietary replacement parts.
In other circumstances, a military simply does not have
sufficient quantities of the most modern systems but still
requires specific battlefield roles to be fulfilled. Nowhere
is this more apparent today than in Ukraine. The Russian
Armed Forces, for example, continue to require armour to
protect assaults and transport infantry quickly, but stock-
piles of T-80 and T-72 series tanks have been severely
attrited or emptied, and production and modernisation of
newer armour have not kept pace with loss rates. As a
result, the Russian Ministry of Defence continues to draw
down equipment reserves for older tanks and artillery,
even pieces better suited for museum exhibitions than
frontline combat. Ukrainians, for their part, have relied
extensively on underarmoured donations, like the myriad
Humvees and Mine-Resistant Ambush Protected vehicles
(Axe, 2023), leftover from decades of counterinsurgency

warfare, for frontline assaults in the absence of sufficient

Infantry are less survivable
than ever, yet are no

less relevant than they
have ever been.

donated or domestic armour. Likewise, some of the qua-
litative advantages of Western-donated artillery systems
like the German Panzerhaubitze 2000 or the French
Caesar self-propelled guns over older Soviet systems, in
light of the paucity of 155mm artillery shells, could not
be exploited as intended. In other circumstances, Russian
units have used golf carts (Axe, 2024) and motorcycles
(Segura, 2024)—which are completely devoid of any
direct protection—to at least maximise the mobility of in-
fantry. That most of these systems lack survivability does
not preclude their use, for even an older tank presents a
threat. As commentators mock the “outdated” and “ob-
solete” systems in use by the Russians, they ignore that
the same conditions of mass attrition cause similar equip-
ment problems for Ukrainians. Without alternatives, the
standards for obsolescence fall dramatically. For a wea-
pons system to be truly obsolete, there evidently must be
alternative systems that fulfil the same or a better tactical
purpose, and they must
be available in sustaina-
ble quantities. Certainly,
some historical military
technologies appear to
have fallen into irrelevan-
ce because of their survivability. Defensive technologies,
like castles and the intricate star forts that later replaced
them, or steel armour and shields, are no longer surviva-
ble against modern explosive artillery and high-calibre
ammunition. Yet in so far as their role was their survivabi-
lity—to be able to consistently repel the various contem-
porary projectile and melee threats of their ime —and this
was made generally impossible by the aforementioned
weapons, their obsolescence was still distinctly caused
by a change in their battlefield role, one that overlapped
with survivability. This is not to argue that the bicycle or the
early Cold War tank is not obsolete, but it reaffirms how
much more nuanced the contribution of technology is to
strategic planning than is presented within the neat vacu-
ums of academic debate. Although firearms immediately
presented a kinetic advantage over bolts and arrows, it
took centuries of improvements in fuse safety, barreling,

and reload mechanism design for them to become the
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Figure 2: Development Cycle of War Machinery

universal weapon of the infantryman. Still today, some mi-
litaries employ modernised crossbows for niche situations
where noise discipline is crucial. Likewise, even the wide-
spread proliferation of ranged weapons did not immedia-
tely spell the end of melee combat. Bayonets, knives, and
clubs were common in the trenches of the First World War,
and as late as 1945, Imperial Japanese defence procu-
rement insisted on bayonet lugs for the Type 96 and Type
99 light machine guns and other main firearms.

Technology thus absolutely drives the development of
new factics, but tactical thought likewise influences the
adoption of technology. Until advancements in artificial
general intelligence facilitate human-machine teaming,
or even machines by themselves capable of assaulting
and occupying territory, militaries will continue to plan
offensive action around infantry in mechanised armour
supported by long-range fires and air support. This like-
ly means the persistence of many contemporary systems,
like tanks or aircraft. Drones provide a tantalising, cost-
effective answer to fighter jets and their missiles in theory.
But can you design a combat drone that can fly as far and
as fast as a fighter jet, equip it with sufficiently strong sen-
sors to detect the jet, and carry capable enough ordinan-

ce to engage it without simply making another expensive
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aircraft whose decision-making is slowed down by remo-
te piloting or still unreliable algorithms2 The anecdote of
the Russian S-70 Okhotnik-B unmanned combat drone,
which was shot down by friendly aircraft over Ukraini-
an territory after a catastrophic control failure (Newdick,
2024), perhaps hints at why major militaries have not yet
changed their tactical approach completely away from

piloted combat aircraft.
4. Conclusion

Military procurement has long been seen as a distant re-
alm of government policy, more the target of disdainful lip
service for its wastefulness in light of pressing civil and en-
vironmental needs than any meaningful debate. Indeed,
the procurement of technologies and the construction of
supply chains, conducted on a national level far away
from constituents, do not synergise well with a transparen-
cy that can create sensitive vulnerabilities for armies. But
if we are to have meaningful public debate on specific
military procurement and the social opportunity costs of
sixth-generation fighter jets and other systems, we have
to understand the need for nuance, avoid reductive con-

ceptualisations with little external validity, and accept that
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Figure 3: German forces pull 10.5cm howitzers on horseback in occupied Norway, 1940. Although trucks would have been a much more

efficient transport for artillery, horses were often in more abundant supply than either trucks or their fuel. National Library of Norway, CC 4.0

the survivability lens oversimplifies the battlefield into a
narrow, game-like mentality. Warfare is not a rock-pa-
per-scissors match wherein the existence of gaps in spe-
cifications and capabilities of certain weapons systems
leads to catastrophically one-sided engagements. This
may prove difficult in an era of pervasive social media
that provides the user with an unprecedented access to
both battlefield information and their political represen-
tatives. Some private citizens, influenced by public on-
line debates, even directly affect the outcome of national
budget proposals (Gold et al., 2024). Musk and his like-
minded colleagues are certainly far from being authori-
tative experts on military affairs, but they might still have
a wide public audience and access to key government
actors. Some might even be investors in emerging miltech
and Silicon Valley darling firms like Anduril, which sells
drone prototypes to the US Department of Defence, and
thus have clandestine motivations to influence the distri-
bution of billions of dollars in military contracts. Regard-
less, individuals with access to the internet are now privy
to a wealth of readily available open-source information

that intelligence agencies once expended a tremendous

amount of resources and effort to obtain. Satellite ima-
gery lets users speculate on the rate of equipment loss
and specifications of nuclear submarines, driving security
analysis without relying on experts with insider informa-
tion or direct military publications. Telegram and other
platforms publish endless streams of media from current
conflicts, whose biased selection makes the vulnerabili-
ties of military technologies more visible than ever before.
Occasionally, confidential specifications are leaked on-
line for sometimes the most trivial of reasons. Such a flood
of information easily facilitates erroneous narratives and
obscures the nuanced reality in military affairs as it does
in other realms. Citizens certainly can and should expect
their military officials to have more in-depth and accura-
te assessments necessary for strategic procurement. Yet
the slow death of the Pax Americana and the return of
conventional war require sustained increases in defence
budget spending, which means sacrifices elsewhere. If
citizens are to understand the necessity of procurement
decisions in the coming future, they must understand that

survivability does not necessarily drive obsolescence.
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