





electro-optical sensors and reportedly delivered
from Iran.”” On the Ukrainian side, there have
been claims that the GOGOL-M FPV mothership
is capable of autonomous target identification and
engagement, although confirmed technical details
remain limited.*®

Ukrainian officials have emphasised that
autonomous swarms are unlikely to be realised
soon given ongoing software and hardware chal-
lenges.”® Nevertheless, there are indications that
some of the elements required for swarming might
already be emerging on the battlefields of Ukraine.
Both Russian Geran-> OWA UAVs and Gerbera
decoy UAVs have reportedly been equipped with
Chinese-made mesh network modems, which
could allow them to act as repeaters and also
enable communications among multiple UAVs.®
Additional indications of Russian efforts to ena-
ble limited collaborative behaviour have emerged
in relation to the V2U loitering munition. In one
incident, multiple V2U UAVs reportedly entered
a circular loitering pattern prior to engaging their
target. Imagery of debris of V2Us involved in the
attack showed distinctive, brightly coloured wing
markings. These visual identifiers may have been
intended to facilitate optical deconfliction or rela-
tive positional awareness among UAVs operating
in close proximity, potentially enabling rudimen-

tary coordination.!
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Integrating ISR

Delta has become a central element of Ukraine’s
C2 architecture and has undergone considerable
development since its introduction. The platform
now includes a near-real-time digital map display-
ing the positions of enemy and friendly forces, a
secure messaging service and a video-streaming
feature known as DeltaTube, which provides live
feeds from ISR UAVs and fixed cameras. In addition
to data from UAVs and front-line observers, Delta
also incorporates ISR from a broad range of other
sources. These include satellite imagery, inputs
from supporting foreign governments and vetted
reports from the Ukrainian civilian population.®?
The system’s modular architecture allows for new
features to be integrated quickly, while its cloud-
based and platform-agnostic nature enables users to
access it from a variety of devices, including stand-
ard web browsers. In combination with resilient,
high-bandwidth and low-latency satellite internet
services, such as Starlink, this allows for operational
flexibility.® Another feature of Delta is that it also
makes a higher level of situational awareness avail-
able to lower ranks, thereby supporting faster and
more decentralised decision-making.
Traditionally, control of small UAVs has relied
on a direct line-of-sight radio link, with only larger
MALE UAVs equipped for beyond-line-of-sight

A Ukrainian soldier
readying an Airlogix
fixed-wing ISR UAV fol
launch outside Kyiv, 9
November 2022

r

Photo by Paula Bronstein

via Getty Images

UAVS: ISR, DETERRENCE AND WAR

47



CHAPTER THREE

(BLOS) satellite communications (SATCOM).
Both Ukrainian and Russian innovations, as well
as wider technological advances, however, are
enabling new types of BLOS communications that
are viable for smaller platforms. One approach
employed by both sides involved the use of air-
borne relays mounted on UAVs maintained
within line of sight of a ground control station
and another UAV, effectively repeating the signal.
This allows loitering munitions and FPV drones
to maintain stable control links even at very low
altitudes, where ground clutter would other-
wise degrade signal quality, thereby improving
accuracy by reducing the risk of link loss before
impact. It also extends the effective communica-
tions range of these systems. Both sides have fur-
ther developed fixed-wing UAVs that function as
FPV launch platforms and as airborne relays. This
increases the communications and the effective
range of the FPVs.*

Technological advances in satellite commu-
nications and satellite internet technology have
also enabled their wider application in UAVs.
Previously, high-bandwidth SATCOM for BLOS
was only available to large MALE UAVs due to
limitations posed by antenna size as well as sat-
ellite capacity. Now, low Earth orbit (LEO) con-
stellations, using beamforming technology like
high-bandwidth

and low-latency connections via relatively com-

Starlink, provide affordable,

pact terminals. This enables not only their wide-
spread use for C2 and communication among
UAV units, including through internet-based
situational-awareness platforms like Delfa, but
also the integration of SATCOM capabilities into
much smaller uninhabited systems.

Ukraine has mounted Starlink terminals on
heavy multicopter UAVs such as the Nemesis,
allowing for their operational range to be limited
by battery life rather than line-of-sight commu-
nications range.®® Russian forces, in turn, have
experimented with installing Starlink on fixed-
wing UAVs. At least one such modification was
observed on a Shahed, although the modification
does not appear to have been widely adopted.®
While the use of compact SATCOM systems on
aerial vehicles remains limited, these systems
have already become essential to the operations of
Ukrainian uninhabited surface vessels. As the size,
cost and power consumption of LEO SATCOM
continue to decrease, further integration into UAV
operations is only expected to accelerate.
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Both Russian and Ukrainian UAVs

made use of civilian long-term evolution and

have

3G cellular infrastructure within enemy terri-
tory. Open-source reporting indicates that OWA
UAVs have been equipped with cellular modems
and SIM cards, enabling them to access local net-
works.” The extent to which this practice has
been adopted, as well as the role cellular connec-
tivity plays in navigation, remains unknown. It
is unclear whether the mobile networks are used
only for rough geolocation through the pinging
of cell-phone towers, low-bandwidth transfers of
basic telemetry data or more advanced datalinks
that could support video feeds.

War in the electromagnetic spectrum

With UAVs now representing the single largest
source of casualties, and Russia’s armed forces
having maintained a long-standing focus on
EW, it is unsurprising that Ukraine has argua-
bly become the most heavily contested electro-
magnetic environment in the world. Measures
undertaken by Kyiv and Moscow to disrupt
adversary UAV and other operations include jam-
ming and spoofing of GNSS, as well as jamming
UAV datalinks.

Navigation services such as GPS are often
effectively unavailable near the front line. As a
result, even advanced Western precision-guided
weapons that rely on GPS, including the version
of the Ground Launched Small Diameter Bomb
initially delivered to Ukraine, have proven largely
ineffective in contested areas. The same issue was
reported with several Western UAV designs deliv-
ered to Ukraine.® In its efforts to harden UAVs
against GNSS jamming and spoofing, Russia
has made extensive use of controlled reception
pattern antennas (CRPAs). These use multiple
antenna elements to identify the direction of inter-
fering signals and filter them out, helping UAVs
maintain access to satellite navigation. Initially,
Russian Shahed-type UAVs used Iranian-made
four-element Nasir CRPA modules, which were
later replaced by the Russian-made four-element
Kometa module. While jamming these systems
is difficult, Ukraine appears to have made some
progress. This is evidenced by reports of Shaheds
being spoofed, crossing back into Russia or los-
ing signal, as well as by Russian modifications to
Shaheds that now include more capable Chinese-
made 16-element CRPAs.”



Another approach to navigating in GNSS-

denied environments involves the use of non-
GNSS systems, particularly visual navigation
systems. These compare inputs from electro-
optical sensors with stored reference imagery to
estimate the UAV’s position. While similar nav-
igation modes, such as Digital Scene Matching
Area Correlation, have been used for cruise-
missile guidance for decades, recent advances
in hardware and software have made the devel-
opment and deployment of such systems signif-
icantly easier. This, in turn, has enabled more
widespread use on smaller, low-cost platforms.
Currently, these systems face challenges, includ-
ing uncertainties introduced by terrain changes
and difficulties associated with low-level flights.
Work to overcome these issues is undoubtedly
ongoing, given the value of being able to operate
in a GNSS-denied environment.

In addition to GNSS denial, the jamming of
radio frequency (RF) datalinks has become a
feature of the electronic battlespace in Ukraine.
Jammers are now deployed at scale, includ-
ing fixed positions, portable infantry systems,
vehicle-based platforms and airborne assets. The
contest between measures to protect RF links and
efforts to disrupt them has evolved into a contin-
uous cycle of adaptation and counter-adaptation.
Innovation occurs at high speed, with technical
updates and tactical responses often emerging
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within days. While software upgrades can tem-
porarily extend the life of existing UAV systems,
hardware constraints impose hard limits. Once
these are reached, platforms are withdrawn from
service and replaced with new ones. This cycle
drives the short operational lifespan of small
UAVs such as FPVs.

The operational impact of jamming has put
Russian EW systems among the top Ukrainian
targeting priorities. It has also resulted in the need
for complex deconfliction. Both Ukrainian and
Russian UAVs often use overlapping frequencies,
which increases the risk of fratricide through EW.
Ukraine is developing software-based tools to
manage this process, but challenges persist, par-
ticularly due to inconsistent coordination among
separate units.”

Uninhabited building

Both the enormous quantities of UAVs used, as well
as the rapid cycles of innovation and obsolescence,
pose challenges to the broader development and
production industry for these systems. Ukraine
and Russia have taken differing approaches.

In Ukraine, research and development (R&D)
and production are organised in a predominantly
horizontal fashion, involving a wide range of
state entities, private companies, start-ups, non-
profits and volunteer groups. The system quickly

Attendees at an exhibition
of Ukrainian company
Kvertus's electronic-
warfare systems in Lviv
oblast, 28 May 2024
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Volunteers assembling
FPV drones in Lviv,

Ukraine, 29 February 2024

Photo by Pavio
Palamarchuk/SOPA
Images/LightRocket
via Getty Images

evolved in response to Russia’s full-scale inva-
sion, with only around 10% of companies cur-
rently active in UAV production having operated
in this or related sectors before 2022. Ukraine’s
decentralised approach to UAV development
and manufacturing has strengths and disadvan-
tages. The Ukrainian UAV industrial pathway
has demonstrated a high degree of adaptability
and innovation, but its fragmented nature has
resulted in reduced standardisation and greater
variation in the quality of the systems produced
compared to Russia.”!

Russia’s UAV industry, by contrast, appears
more vertically integrated and state-controlled.
This allows Russia to scale up production more
quickly and achieve greater levels of standard-
isation. This approach, however, is viewed by
Ukrainians as constraining innovation. This
disadvantage, however, is offset at least in part
because innovations introduced by one side
often can be copied by the other. Russia’s greater
financial strength also allows it to make larger
investments into experimentation, for example,
fibre-optic cable-guided FPV development.”

The war has also revealed distinct R&D indus-
tries emerging for small FPV and multicopter
UAUVs, as well as larger OWA UAVs. In Ukraine,
the first two are often produced by start-up com-
panies and volunteer initiatives; many of the

more complex and larger OWA UAVs have been
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designed and manufactured by larger companies.
These include enterprises dating back to Soviet
times, like Antonov, which specialised in trans-
port aircraft. Whereas FPVs can become obsoles-
cent relatively quickly, large OWA UAVs are more
like traditional platforms, whose design can be
upgraded rather than replaced.”

Current levels of UAV mass production
observed in the conflict would likely be unsus-
tainable without the supply of affordable, off-the-
shelf components, including microelectronics,
motors and batteries. Both Ukraine and Russia face
challenges in this area. Russia has been affected
by Western sanctions aimed at restricting access
to critical components. Ukraine, meanwhile, has
faced limitations from China on the direct export
of certain items. Both countries have sought to
overcome such constraints through efforts to pro-
duce key subcomponents domestically and using
intermediaries to acquire foreign parts.”

In Ukraine, the provision of a highly diverse
range of foreign UAVs has added a further layer
of complexity. While some systems have been
effective in combat, others have proven to be of
low quality or poorly suited to the operational
environment. To address these issues, Ukraine
established a formal testing and certification pro-
gramme for both domestic and foreign UAVs,
required for entry into military service. At the

same time, the intensity of the Ukrainian theatre




has provided Western manufacturers with an
opportunity to test their systems in combat and
integrate Ukrainian feedback.

Precedent-setting?

A combination of factors has driven the rapid
and widespread adoption of small UAVs along
the front line. These include the availability of
affordable UAV platforms and components on
the global market, the relatively high state capac-
ity for procurement, production and deployment
demonstrated by both Russia and Ukraine, and
the positional stasis that has characterised much
of the front line, prompting both sides to seek new
tactical advantages.

The unprecedented scale of UAV use in
Ukraine, including their ubiquitous use for ISR
and strikes, has had a marked tactical impact.
Broader implications, however, remain subject
to debate, particularly concerning how far UAVs
have fundamentally shaped the character of the
conflict and what lessons other armed forces and
organisations, including NATO, should draw
from the Russian and Ukrainian experience.

Some observers have argued that the wide-
spread availability of affordable UAV-based ISR
and strike assets has played a central role in turn-
ing the conflict into a static war of attrition.”” The
availability of ISR is such that it has resulted in
what some analysts have described as a “transpar-
ent battlefield’. In such an environment, the con-
cealed or protected build-up of forces needed to
achieve breakthroughs in heavily defended front
lines has become extremely difficult to achieve.”

A further argument is that the widespread
distribution of UAV-based reconnaissance and
strike capabilities has rendered traditional mech-
anised warfare, long considered the primary
method for exploiting breakthroughs in static
defensive lines, increasingly challenging.” The
mix of ISR and attack UAVs now deployed can
be used to detect and engage armoured vehicles,
with the former available in far greater numbers
than the armoured platforms themselves. Russia’s
response has been to abandon concentrations of
armour for assaults in favour of more dispersed
and survivable approaches, including small-unit
infantry actions and motorcycle-mounted raids.”
They have also fielded heavily protected vehicles
known as ‘turtle tanks’, designed to withstand
UAV attacks.” None of these adaptations has so
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far reintroduced a meaningful degree of massed
tactical mobility on the battlefield.

The cumulative effect of UAV use in Ukraine
has led some analysts to draw comparisons with
the early phases of the First World War, before
the large-scale introduction of tanks, when the
growing firepower produced an operational
imbalance that favoured defence and resulted
in a static battlefield.*® The impact of low-cost
UAVs, it has been argued, has been so profound
that it could eventually render obsolete entire
classes of legacy systems.

This assessment typically refers to two
dynamics. The first concerns platforms that have
become increasingly vulnerable to UAV-based
attacks, such as main battle tanks, which some
argue are no longer survivable in an environ-
ment characterised by dispersed and persistent
reconnaissance-strike capabilities.®’ The second
relates to traditional strike systems, including
artillery and crewed combat aircraft, that may
struggle to remain relevant as UAVs offer compa-
rable effects at significantly lower cost and with
greater flexibility.®* A frequently cited example
is the extreme cost asymmetry observed during
Ukraine’s Operation Spiderweb, in which inex-
pensive uninhabited systems were used to attack
expensive combat aircraft.

Others have cautioned against drawing erro-
neous conclusions from an incomplete picture of
the war in Ukraine, given the partial and selective
nature of available data. While videos of inexpen-
sive FPV drones destroying high-value systems
often go viral, they can offer a distorted picture
of a particular system’s effectiveness. FPV opera-
tors regularly emphasise the limitations of these
systems, including low hit rates, modest destruc-
tive power, sensitivity to weather conditions, slow
engagement timelines and vulnerability to EW.
Operators have also noted that, in many cases,
precise artillery fire, if available, would be faster,
cheaper and more effective than employing FPVs.®

Similar uncertainties surround the use of
OWA UAVs. The narrative of exceedingly cheap
systems, sometimes made from materials like
plywood, overcoming advanced air defences
to strike critical facilities in Russia’s depth can
appear compelling. At the same time, there is very
little public, comprehensive and verified data on
the actual cost-benefit balance of these attacks or
how they compare to more advanced systems.
Officials involved in OWA operations, much
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UK Prime Minister Keir
Starmer inspecting a
Ukrainian UAV in Kyiv, 16
January 2025

Photo by Carl Court via
Getty Images

like FPV operators, often stress the limitations

of these weapons. These include small payloads,
the inability to strike hardened targets, the need
for complex mission planning and relatively low
numbers reaching their targets. While FPV oper-
ators tend to contrast their systems with precise
artillery fire, OWA operators more often compare
their missions to cruise-missile strikes, noting
that in many cases the use of advanced cruise
missiles or a high-low mix of cruise missiles
and cheap OWA platforms would likely prove
more effective 3

Another caveat is that the war in Ukraine
reflects a specific operational context shaped by
the conditions of the theatre. In Ukraine, the rapid
increase in small-UAV use only occurred after
front lines had already been fortified, suggesting
that UAVs may have reinforced an existing oper-
ational reality rather than creating one. Ukraine’s
August 2024 incursion into Russia’s Kursk oblast,
although ultimately unsuccessful in holding ter-
ritory, demonstrated that with careful planning,
surprise and momentum remain feasible, even in
a battlespace saturated by UAVs.* Russia’s subse-
quent reconquest of the area further underlined
this point.

Some have also argued that the static nature of
much of the front line reflects, at least in part, the
strategic cultures of the forces involved. Despite
extensive reform efforts, the Russian military
reflects a Soviet legacy that favours rigidity and
relatively static modes of operation. Ukraine,
however, has made progress in adopting a more
agile military culture that incorporates elements
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of mission command, but it too remains influ-
enced by aspects of the same inheritance. This
stands in contrast to NATO's strategic culture,
which has traditionally placed a strong emphasis
on mobility and would therefore require a funda-
mentally different approach to the employment
of UAVs. %

Furthermore, this war involves two actors
with industrial, financial, technological and oper-
ational limitations. These constraints have shaped
how UAVs are employed and may have precluded
alternative forms of UAV use from emerging or
being tested in practice.

A case in point is the interplay between UAVs
and crewed combat aircraft, or, more often, the
lack thereof. Facing effective GBAD, neither
Russia nor Ukraine has currently achieved air
superiority. Consequently, both have relied on
using UAVs to conduct strikes that might other-
wise be carried out by crewed combat aircraft. In
this sense, UAVs have sometimes served as a sub-
stitute for traditional airpower.

This distinction is illustrated by comparing
Israel’s use of small UAVs against Iranian air
defences in the opening phase of the Twelve-Day
War in 2025 and Ukraine’s Operation Spiderweb
against Russian strategic bombers, conducted
only weeks earlier. Although both operations fea-
tured similar technologies, their underlying logic
was almost entirely reversed. Ukraine utilised
such systems to compensate for the limited com-
bat radius of its crewed combat aircraft, thereby
addressing its inability to use these to strike tar-
gets deep within Russia. Israel, by contrast, used



similar systems to suppress enemy air defences to
enable conventional air operations.

Limitations in the current Russia—Ukraine con-
flict also extend to the types and configurations
of UAVs in use. Capabilities such as MALE UAVs
equipped for persistent airborne early warning,
long-range stand-off ISR using ground-moving
target indicators, or maritime patrol might be of
great value to both sides, but remain unavailable
to either. The same also applies to capabilities that
are still in development, such as collaborative
combat aircraft or remote carriers operating in
human-machine-teaming configurations. These
systems are a focus of Western UAV development
and, in large part, are intended to enhance sur-
vivability in contested environments, such as the
one observed in Ukraine.*” Yet being neither oper-
ational nor available to either side, their wider
operational impact remains untested.

Finally, the war in Ukraine represents a
specific moment not only in the evolution
of UAV technology but also in the evolution of
counter-UAV technologies, as well as associated
operational concepts. Even assuming the cur-
rent balance indeed favours the defender on the
ground, thereby contributing to the emergence
of static wars of attrition, this state might not
persist. Governments, as well as industries, are
investing in improved and novel counter-UAV
capabilities, including directed-energy weapons,
automated gun turrets and interceptor UAVs.
Advances in these areas could restore greater
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freedom of movement for ground forces and
better manage the threat to manoeuvre-based
offensive operations.

Conclusion

The scale of the use of UAVs in the Russia—Ukraine
war is unprecedented. This alone would mark
the conflict’s significance regarding uninhabited
systems. Further notable, however, was the mil-
itary adaptation exhibited by the combatants in
the use of UAVs. FPV UAVs have been predom-
inant along a mainly static front line in a war of
attrition, while OWA UAVs have also gained far
greater prominence. Conversely, the use of the
current generation of MALE UAV designs has
been constrained by their vulnerability when
operated within the engagement zone of GBAD
systems. Changes in operation, defensive aids and
increased sensor ranges will allow the threat to be
managed to some extent. Still, in a highly con-
tested air environment, survivability will remain
an issue if operated within range of air defence.

The prevalence of UAVs above and around the
battlefield has led to increased attention on EW.
The capacity to utilise the electromagnetic spec-
trum in a peer-on-peer fight will need to be con-
tinually defended, as will the ability to operate in
a degraded or denied environment.

One constant in the war has been the demand
for ISR, and UAVs will continue to offer a key
capability in addressing such needs.
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CHAPTER FOUR

Uninhabited Middle East

The Middle East remains important
when considering uninhabited aerial
vehicle (UAV) development, acqui-
sition and operational experience.
Several states are pursuing ambitious
indigenous UAV development pro-
grammes covering multiple classes,
ranging from small tactical intelli-
gence, surveillance and reconnais-
sance (ISR) to one-way attack (OWA)
and medium-altitude long-endurance
(MALE) UAVs. At the same time, off-
the-shelf procurement from foreign
suppliers continues to play a criti-
cal role for smaller states lacking a
defence-industrial base as well as for
states whose indigenous UAV devel-
opment programmes cannot yet satisfy
national requirements, particularly for
larger MALE platforms. Persistent
geopolitical tensions in the region,
combined with high defence expendi-
tures and a history of acquiring and
operating modern military technology,
all suggest that collaborative combat
aircraft (CCA) and jet-powered UAVs
could emerge as the next frontier in the
regional UAV competition.

Decades of conflict have provided
Middle Eastern armed forces with
diverse combat experience. Many
states have made heavy use of UAV
platforms, particularly MALE UAVs,
in counter-insurgency operations in
relatively permissive environments,

mirroring Western experiences in the

use of such systems. The region has
also seen UAV operations against
more capable state actors in contested
environments. These have produced
both failures, for instance Iran’s UAV
use against Israel in 2024 and 2025,
as well as notable successes, such as
Israeli combined operations against
Syrian air defences in 1982 and
against Iranian air defences and mis-
sile launchers in 2025.

Regional UAV development

Israel, Iran, Saudi Arabia and the
United Arab Emirates (UAE) have all
made indigenous UAV development a
pillar of their military-industrial ambi-
tions. The outcomes, however, vary.

Israel remains the region’s most
advanced manufacturer of UAVs.
Active in the field since the 1970s,
it pioneered the use of tactical ISR
UAVs, was among the first countries
to develop MALE UAVs and loitering
munitions, and continues to advance
capabilities such as networked small
UAVs and potentially low-observable
(LO) ISR platforms.

Iran can also be regarded as an
early mover. Iranian development
began in the 1980s during the Iran-
Iraq War. Its MALE and tactical sys-
tems generally remain inferior to
American, Israeli or Turkish equiva-
lents, yet Tehran has been a pioneer in

An EDGE ADASI Jeniah uninhabited combat aerial vehicle (UCAV) mock-up
at the Dubai Airshow, 17 November 2025

Phato by Giuseppe Cacace/AFP via Getty Images

KEY TAKEAWAYS

REGIONAL ACTIVITY

The Middle East was an early adopter of uninhabited

aerial vehicles (UAVs) and remains a source of UAV
innovation while also seeing continued UAV use.
Alongside national inventories, the region was
the first to see UAVs provided to and employed
by non-state actors.

NEIGHBOURHOOD WATCH

Supporting intelligence, surveillance and
reconnaissance remains an important role for

uninhabited systems in the region.

TEHRAN'S TRIALS

Iran’s development of one-way attack UAVs heralded a
wave of wider use in the region and beyond, while its
provision of such systems to Russia and non-state actors
has further raised the profile of this class of weapon.

BUILDING CAPACITY

While harbouring ambitions for greater sovereign
development and production capability, the region
continues to import UAV systems from a range of
providers. However, acquisition in itself can include
technology transfer.
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long-range OWA UAVs, with the Shahed 136 estab-
lishing a widely copied model for this category.

Establishing a local UAV industry is a priority
for the UAE and Saudi Arabia, even though both
only recently entered the UAV field. The two are
pursuing broad portfolios encompassing multi-
ple UAV classes, combining local development
with extensive technology transfer from various
sources. While smaller systems have entered ser-
vice, it remains uncertain whether they will be
able to deliver more complex platforms.

Iran

The origins of Iranian UAV efforts can be traced
back to the Iran-Iraq War, like many of Iran’s
domestic arms development programmes.
Confronted with limitations in tactical aerial
reconnaissance provided by crewed fighter air-
craft, Iran sought alternative means of conduct-
ing airborne ISR. Initial efforts were driven by
universities, military institutions and volunteer
groups, and remained modest, consisting mainly
of radio-controlled (RC) model aircraft fitted with
analogue cameras and, in some cases, rocket-
propelled grenades. Only towards the end of
the war did Iran begin to field more advanced
designs equipped with datalinks capable of
transmitting real-time video.!

Iran continued to develop UAVs after the war,
focusing its efforts on Qods Aviation Industries
and the Iran Aircraft Manufacturing Industrial
Company (HESA). Early designs included the
tactical Qods Mohajer 2 platform, as well as the
smaller HESA Ababil 2 and Ababil T, which were
produced in reconnaissance, aerial-target and
loitering-munition variants. However, unlike
Iran’s missile programme, which emerged as a
central pillar of Iran’s national-security strategy
following the Iran-Iraq War, UAVs remained a
comparatively marginal capability, receiving nei-
ther the same level of funding nor political priori-
tisation as other types of systems.?

This began to change in the late 2000s and
early 2010s, when UAVs became a focus of
Iranian military development. According to
Iranian officials, one driver for this change
was the need to meet the ISR requirements of
Iran’s expanding and increasingly accurate
missile arsenal, which its limited space-based
capabilities could not adequately support. At
the same time, commanders within the Islamic
Revolutionary Guards Corps (IRGC) Air Force

60 AN IISS STRATEGIC DOSSIER

grew increasingly interested in employing
UAUVs for combat operations. The systems avail-
able at the time, such as the Mohajer 2 and Ababil,
proved insufficient for either role.’

To acquire more capable UAVs, the IRGC
became active in UAV design and production
through Shahed Aviation Industries Group
(SAIG), an organisation that had originally
specialised in the refurbishment and modifica-
tion of light helicopters. In the late 2000s, SAIG
reverse-engineered an Israeli Hermes 200 ISR
UAV that had crash-landed in Iran, a project
that eventually produced the Shahed 123. Buoyed
by that success, SAIG scaled up and modified
the design to produce the country’s first MALE
UAV, the Shahed 129, which first flew in 2012.%
The Shahed 129 was later fitted with a range of
small air-launched munitions. After a US RQ-170
crash-landed in Iran in 2011 under circumstances
that remain not fully explained, SAIG introduced
several smaller designs inspired by the RQ-170
for both ISR and combat roles.?

UAV development activity also acceler-
ated among other producers subordinate to the
Ministry of Defence and Armed Forces Logistics.
In 2013, HESA unveiled the Fotros, a MALE plat-
form inspired by Israel Aerospace Industries’
(IAI) Heron, although it remains unclear whether
the design was widely adopted.® The company
also developed the Karrar, a simple jet-powered
high-speed UAV derived from the Beechcraft
MQM-107 Streaker, which was acquired before
the 1979 revolution. Qods Aviation Industries
began producing the Mohajer 6 light MALE in
2018, a design that was subsequently adopted
widely across Iran’s armed forces for both
ISR and combat ISR roles.” In the 2020s, Qods
Aviation and HESA introduced more advanced
MALE designs in the form of the Mohajer 10 and
the Ababil 5.

Iran’s success in building a domestic UAV
development ecosystem has produced designs
that have been widely adopted across multiple
branches of the Iranian armed forces and have
seen combat in various theatres. At the same
time, Iran’s technological base and international
isolation impose limitations on its ambitions
for larger, more capable UAVs. Existing MALE
designs, such as the Mohajer 6 and the Shahed 129,
continue to rely on Austrian-built Rotax engines,
procured through illicit supply chains and com-
plex transshipment networks.® Performance is
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An Iranian Shahed 136
OWA UAV flying over
Kermanshah in Iran, 7
March 2024

Photo by Anonymous/
Middle East Images/AFP via
Getty Images

also constrained by limited access to high-quality
sensors. Also, unlike Turkiye and Israel, the coun-
try does not yet produce and operate more capa-
ble turboprop-powered MALE UAVs, although it
has been testing such a system in the form of the
Shahed 149 Gaza.?

In its UAV development, Iran has placed par-
ticular emphasis on the development of OWA
UAVs and loitering munitions. Complementing
more expensive missile systems, these relatively
simple and affordable weapons have become
a central element of Tehran’s asymmetric, or
mosaic, military strategy. The result is a develop-
ment ecosystem in which state-owned conglom-
erates, as well as the research and development
organisations of multiple military branches, have
produced an array of competing designs.

JustasinIran’s MALE UAV programme, SAIG
played a central role in building Tehran’s mod-
ern OWA arsenal. In the mid-2010s, the group
produced a copy of Israel’s Harpy anti-radiation
UAV and equipped it with satellite navigation,
dubbing the system Shahed 131. The design was
subsequently scaled up and fitted with a more
powerful engine, producing the longer-range
Shahed 136."° This established a pattern in which
the IRGC, after successfully developing a UAV or
cruise missile, proceeded to scale up the design
for increased performance. The same iterative
approach produced the lighter Shahed 101 and the
heavier, longer-range Shahed 107. Apart from the
development of UAVs themselves, Iranian compa-
nies, such as MADO, have also begun producing

copies of high-performance UAV engines, such as

the Limbach 550.1

Iran has exported OWA-UAV systems on a
large scale. Recipients have included non-state
actors in Iraq, Lebanon and Yemen that form part
of Tehran’s ‘Axis of Resistance’, and state actors
such as Russia, which acquired Shahed 131 and
Shahed 136 UAVs for use in its war in Ukraine.
Tehran transferred not only finished airframes
but also manufacturing know-how, enabling
Russia to produce a copy of the Shahed 136 under
the designation Geran-2."? This transfer of technol-
ogy was helped by the versatility of Iran’s UAV
arsenal. Whereas Russia mastered the more com-
plex Shahed 136 design, Ansarullah (Houthis),
with more limited industrial capacity, was only
able to localise production of simpler designs
such as the Sammad.”

Beyond existing and widely deployed designs
such as the Shahed 136, Iran also appears to be
exploring more advanced OWA-UAV designs
and concepts. The country has already put a
high-speed, jet-powered variant of the Shahed 136,
named Shahed 238, into service.'* Iranian market-
ing material presented to Russia and subsequently
leaked to the public also details more refined tac-
tical OWA-UAV concepts, including loitering var-
iants of the Shahed 136 and Shahed 101 operating
in conjunction with airborne relays. There is also
some evidence to suggest that Tehran is work-
ing on jamming-resistant navigation systems,
including visual navigation. In 2025, an Iranian-
made Shahed, which was likely combat-tested in
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Technicians from the Israel
Defense Forces working
on a Heron MALE UAV at
Palmachim Air Base in
central Israel, 3 May 2010

Photo by Menahem Kahana/
AFP via Getty Images

Ukraine, was reported to carry an NVIDIA Jetson

module for onboard image processing.”®

Israel
Israel has been a pioneer of UAV development
and remains a leader in this field. Its success in
developing UAVs in a variety of classes, includ-
ing tactical ISR platforms, small UAVs, loiter-
ing munitions and MALE UAVs, has not only
equipped the country with a capable UAV arsenal
but also enabled significant export successes.

Israel’s interest in UAVs can be traced back
to its confrontation with Egypt over Sinai in the
early 1970s. Egypt had amassed not only a sig-
nificant ground force but also a dense network of
surface-to-air missiles. The latter sparked Israeli
interest in decoy UAVs that could be used to dis-
tract Egyptian air defences. The country acquired
Northrop BOM-74 Chukar and Ryan Firebee target
drones to be used as decoys."®

Beyond decoys, the situation also required
new forms of ISR relaying live video feed, both
to spot troop movements across the Suez Canal
and to locate mobile air-defence systems as part of
the suppression/destruction of enemy air defence
(SEAD/DEAD) kill chain. By the late 1970s, Israel
had developed and fielded two such systems
— the Tadiran Mastiff and IAI's Scout, effectively
creating the first tactical ISR UAVs. The positive
results of the systems’ use during the 1982 Israeli
invasion of Lebanon generated both international
interest and the first export agreements, with the
United States’” Navy adopting the Mastiff and a
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customised version of the Scout under the desig-
nation RQ-2 Pioneer."”

Continued Israeli interest in UAV use for
SEAD/DEAD missions also led to the adoption of
loitering munitions and OWA UAVs. A German
anti-radiation OWA UAV called Drohne Anti-
Radar was eventually produced by IAI under
the designation Harpy. Apart from incremental
improvements to the Harpy, IAI also developed
a loitering version of the system, equipped with
a datalink and electro-optical sensors, under the
designation Harop.'®

By the early 1990s, IAI decided to leverage its
experience with the Scout to design a much larger
and longer-endurance platform. Work on the
Heron began in 1993, with the first flight report-
edly occurring in 1994. Thus, Israel, in parallel
with the US, which was working on the General
Atomics Predator at the same time, became one of
the first producers of modern MALE UAVs.” The
Heron itself underwent further upgrades and new
configurations, including new sensor suites such
as signals intelligence payloads and maritime-
patrol radars, as well as beyond-line-of-sight
(BLOS) satellite communications. IAI also devel-
oped a more powerful turboprop-powered suc-
cessor model named Eitan/Heron TP that first flew
in 2004 and appears to have achieved initial oper-
ational capability around the time of Operation

Cast Lead in 2008-09.”° The company has started

advertising the Tactical Heron, comparable to light
tactical MALE systems such as the Bayraktar TB2
and the Hermes 450.%



In parallel with IAI's activities, Elbit also
began to become active in the field. In the 1990s,
the company developed the Hermes 450 UAV
(known as Zik in Israeli service), designed to
provide ISR on the division and corps level.
The system was later complemented by the large
piston-engine Hermes goo MALE. Currently, the
company is working on the Hermes 650 Spark as
a successor to the Hermes 450.2

For many years, the MALE UAV market was
characterised by a limited number of suppli-
ers, with only China, Israel and the US fielding
mature designs. The US restricted exports due to
its adherence to the Missile Technology Control
Regime (MTCR), while Chinese systems faced
concerns over quality and political sensitivity.
This benefitted Israel, which was not an MTCR
signatory, enabling it to achieve export success
by selling and leasing Hermes and Heron UAVs
to customers in Africa, Asia, Europe and Latin
America. Only with the recent emergence of
Turkiye as a major UAV producer, and the United
States’ relaxation of its MTCR interpretation, has
the market become more competitive again.

Israel appears to have armed its MALE UAVs
from early on, though less detail exists on Israeli
armament options than on US or Turkish systems.
Long treated as a classified but publicly well-
known capability, the Israel Defense Forces (IDF)
only formally acknowledged the use of armed
MALE UAVs in 2022.% Post-strike remnants indi-
cate that a small glide bomb, Mikholit, is among the
most frequently recovered munitions, although
it is likely that additional munitions have been
developed for use by MALE platforms.” Imagery
of Hermes 450 UAVs equipped with underwing
munition containers suggests that the type is rou-
tinely employed for strike missions.

Apart from further refinement of MALE
capabilities, in the 2010s and 2020s, Israel also
developed small UAVs, including quadcopters,
fixed-wing small ISR UAVs and loitering muni-
tions. This included not only well-established
players like Elbit and IAI, but also new private
companies such as UVision, Aeronautics and Blue
Bird Aero Systems. Systems such as Aeronautics’
Orbiter 2 ISR UAV or the UVision Hero series of
loitering munitions managed to achieve export
success and were widely used as a template for
comparable programmes in other states.

Although details on UAV development pro-
grammes are often classified, there is evidence
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suggesting that Israel is working on new UAV
concepts as well as improving existing ones.
One case in point is Aeronautics’ Orbiter 4 and
5 systems, which represent an attempt at minia-
turising traditional MALE capabilities. With a
take-off weight of only 75 kilograms, the Orbiter
5 is claimed to have an endurance of up to 25
hours and is capable of carrying electro-optical/
infrared, electronic intelligence, electronic war-
fare (EW), communications and maritime radar
payloads.?® Upon the introduction of the Orbiter-
related Nitzoz system into service in 2022, the IDF
described it as a gateway to the fifth generation
of UAVs.” The service also stated that the 144th
UAV squadron operating the UAV was part of the
Storm Cloud project, which other reporting has
described as aimed at integrating collaborative
UAVs into the Israeli kill chain.® In 2021, press
reports had claimed that Israel’s experimental
Ghost Unit had deployed networked swarms of
UAVs over Gaza to detect Hamas and Palestinian
Islamic Jihad missile launchers, although details
remain scant.”’

Similar to other countries, Israel is also pur-
suing the integration of advanced automation
and artificial intelligence (AI) into its UAV fleet,
enabling both onboard (edge) and ground-based
data processing. While much of this work remains
classified, press leaks related to the war in Gaza
have provided some insights into Israeli off-
board processing programmes, which, though
not exclusively focused on UAVs, almost certainly
incorporated UAV-derived ISR data and were
very likely employed to support target selection
for UAV strikes. According to press reports, Israel
operationally deployed at least three such pro-
grammes: ‘Lavender’, used for identifying indi-
viduals assessed to be members of armed groups;
‘Gospel’, designed to determine structures of
concern; and “Where’s Daddy?’, used for track-
ing mobile phones.*® While these systems were
designed with a human in the loop, they have
nevertheless raised ethical concerns and ques-
tions about what constitutes meaningful human
control.* Additionally, Israel was reported to
have employed Al-enabled systems to integrate
data from multiple sources, including UAVs, to
generate comprehensive situational awareness.”

Various Israeli companies are also working
on integrating advanced forms of onboard pro-
cessing directly with UAVs. Loitering munitions
such as the Hero series are already equipped with
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A Saudi Sagr-1 MALE UAV

on display at the Saudi
Air Show in Riyadh, 12
March 2019

Photo by Ryan Olson/
Bloomberg via Getty Images

target-lock and tracking mechanisms.* New soft-
ware firms are also offering additional solutions.
For example, Axon Vision has developed the
EdgeUAV system, which includes automatic tar-
get recognition, multi-object tracking and video
motion detection.®® The company has already
signed contracts to provide the system to an
unnamed producer of loitering munitions.® Other
Israeli firms, such as Sightec, are developing
visual-navigation systems for use in global nav-
igation satellite system-denied environments.*
Further activities related to AI use for UAVs as
well as work on more autonomous systems are

likely to be taking place in the classified realm.

Saudi Arabia

Domestic UAV development and localisation
of mature foreign UAV technology remains
fragmented across Saudi Arabia, and includes
state-owned enterprises, private companies
and university-affiliated research centres. This
diverse domestic landscape is mirrored by the
multiple sources of UAV technology that Saudi
Arabia has attempted to acquire, with planned,
completed or failed transfer of technology from
Belarus, China, Germany, Turkiye and the US.
The opaque nature of Saudi Arabia’s defence
sector makes it difficult to gauge the success or
current status of most projects, several of which
have faced lengthy development delays. On occa-
sion, foreign-made UAVs are presented as Saudi

designs, without clarity on whether technology

transfer actually occurred.
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Nonetheless, signs of progress are emerging.
The Prince Sultan Defense Studies and Research
Center, associated with King Saud University and
the Royal Saudi Air Force, has developed the tac-
tical SkyGuard UAV, reportedly ready for produc-
tion. It is also building a prototype of the larger
Qaswaa MALE UAV, with a maiden flight planned
for late 2025, and is designing the smaller vertical
take-off and landing Shaheen, which is currently
in preliminary stages. Laser-guided munitions for
these UAVs are also under development.”

King Abdulaziz City for Science and
Technology (KACST) has collaborated with
UAVOS, which appears to be related to the
Belarusian company Kvand IS, to develop the
Saqr UAV family. The Sagr-1, a MALE UAV,
was unveiled in 2017, followed by the Sagr-
1B.*® Although the Sagr-1C, a third variant, was
announced in 2020 and development report-
edly continued through 2023, none appear to
have entered service.*” The Sagr largely reflects
a UAVOS design, with some limited input from
KACST. The two have also worked on the Albatross
UAV.% In parallel, KACST partnered with China
Aerospace Science and Technology Corporation
in 2017 to establish a UAV-manufacturing plant
in Saudi Arabia, but this initiative seemingly
never materialised.*!

INTRA Defense Technologies (INTRA), a
new Saudi defence company, inaugurated a fac-
tory in Riyadh in November 2025 with a claimed
annual production capacity of 120 aircraft.* It has
also operated the Turkish Karayel for the Saudi




Table 4.1: UAE and Saudi Arabia: selected local MALE UAV projects
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W U1

Company Name Category Date MTOW Payload Endurance International partner  Status
unveiled ((0)) ((0)) (hrs)
ADASI Reach-S MALE Nov 2021 640 120 2% Akaer (Brazil) Expected to be ready by
(EDGE Group) late 2025.
Jeniah Jet-powered UCAV  Feb 2023 4,000 480 nk. Akaer (Brazil) Small demonstrator has
undergone flight testing.
Not expected to fly until
2028-29.
Reach-M MALE Nov 2023 1,200 300 29 n.k Final flight testing
expected to begin
by 2024.
Jeer MALE Feb 2025 600 100 16 n.k. Expected to be ready
by 2025.
Flaris Sinyar LAR1 Jet-powered UCAV  Nov 2023 2,200 450 7 mmmm Flaris (Poland) Early prototype.
(50%-owned
by EI;GE Group) Sinyar LAR3P  Jet-powered UCAV  Feb 2025 2,200 610 18 mmmm Flaris (Poland) Updated prototype.

Flying in optionally
piloted configuration.

bl Saudi Arabia

Company Name Category Date MTOW Payload Endurance International partner  Status

unveiled (kg) (kg) (hrs)

Milkor* Milkor 380 MALE 2018 1,500 220 30 nk. Approval to manufacture
in Saudi Arabia granted
in 2024. Ready for
production; waiting for
an order.

Baykar* Bayraktar MALE Sep 2019 6,000 1,500 24 m SAMI (Saudi Arabia)  Production lines being

Akina built in Saudi Arabia.

KACST Sagr-1C MALE 2020 nk. 300 30 EE= UAVOS (US); Saqr-1Cupdated

B> Denel (South Africa)  prototype under
development as of 2023.
INTRA Samoom MALE Mar 2022 1,500 800 40 Akaer (Brazil); First flight scheduled
»‘_ Hensoldt (South by the end of
I‘I Africa); ULPower Aero  2023; INTRA claimed it
Engines (Belgium) would enter service by
late 2025.
Haboob MALE nk. 550 120 8 Vestel (Turkiye) Reportedly in service.
(Karayel-SU)

PSDSARC Qaswaa MALE Feb 2024 1,200 200 24 nk. Maiden flight planned
for 2025.

Science Al-Egab1/2  MALE nk. n.k. nk. n.k. Sichuan Likely abandoned.

Technology Tengden Technology

Company (China)
*Foreign companies aiming to manufacture in Saudi Arabia. ©lIss

MALE = medium-altitude long-endurance; MTOW = maximum take-off weight; UCAV = uninhabited combat aerial vehicle

Source: lISS analysis

military, including its use over Yemen. Reports
have surfaced about INTRA developing a local-
ised version of the Karayel called Haboob, although
it is unclear if it has entered production. Some
sources claim Saudi Arabia began licensed manu-
facturing of the Haboob around 2021, while others
say INTRA ultimately abandoned the project.*
Indeed, while INTRA’s website does not list the
Haboob among its products, a recent video shows
technicians working on what appears to be a
Haboob fuselage at its facilities.*

INTRA’s flagship project is the Samoom, a
MALE twin-engine UAV with 4o-hour endur-
ance, developed by leveraging experience from
operating the Karayel with the Royal Saudi Air
Force and Navy. Work on the prototype began in
2021, with a mock-up presented in 2022 and a full-
scale version showcased in 2024. INTRA hoped
the Samoom would enter Saudi service by late
2025, and while no contract has been announced,
it is probable that if successful the UAV
would be acquired by the Saudi armed forces.*

UAVS: ISR, DETERRENCE AND WAR
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While INTRA claims Saudi engineers exclusively
developed the UAYV, it is a result of international
collaboration: Hensoldt helped develop a gimbal,
Brazilian engineering firm Akaer contributed to
design, and Belgium’s ULPower Aero Engines
supplied the piston engines.*

Notably, the Saudi national defence cham-
pion, SAMI, does not have an indigenous MALE
UAV programme, unlike its Emirati counterpart,
EDGE. In 2024, SAMI displayed a prototype of
Baz, a light surveillance UAV developed to ful-
fil a Saudi military requirement, along with a
LO uninhabited combat aerial vehicle (UCAV)
mock-up, though no development timeline was
announced. SAMI’s real initiation into UAV
manufacturing is likely to come through the
co-production of Turkish Akinci UAVs. In 2023,
Saudi Arabia signed a multibillion-dollar con-
tract with Baykar to acquire dozens of these
UAVs, with plans to localise up to 70% of pro-
duction. This includes manufacturing the UAV’s
structure, electrical systems, ground equipment,
final assembly, systems integration, flight testing
and maintenance.”

SAMI will lead the localisation efforts, hav-
ing signed a memorandum of understanding
(MoU) with Baykar. Meanwhile Saudi company
NCMS has signed MoUs with other Turkish com-
panies, Aselsan and Roketsan, to localise electro-
optical systems and smart munitions - likely
the MAM-L and MAM-C.*® To prepare, SAMI
is building production lines for the Akinc: and
has sent 300 employees to work with Baykar to
build expertise.*” As SAMI navigates a potential
reorganisation, it is considering establishing an
uncrewed-systems subsidiary to consolidate its
UAV programmes.

UAE
UAV development in the UAE is concentrated
within the EDGE Group, primarily its ADASI sub-
sidiary. EDGE is developing a variety of loitering
munitions, notably the Shadow series, as well as
rotary UAVs for ISR and combat missions. More
recently, it has begun expanding into the MALE
UAV market. These include the Reach-S, Reach-M
and Jeer MALE UAVs.

A Reach-S
November 2021; flight testing has been under

(small) mock-up debuted in

way since 2023. Although development is still
ongoing, the UAE ordered 100 units in November
2023, signalling its confidence in the project.
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The Reach-S is designed for reconnaissance and
strike missions, similar to the Turkish Bayraktar
TB2. ADASI also partnered with Akaer to work
on its design and engine-performance analysis,
among others.> EDGE plans to sell the Reach-S for
USD1.1 million, which is lower than rival models
in its category, which sell for between USD3.5m
and USDsm. The company also plans to integrate
proprietary payloads on the Reach-S, such as the
Mirsad R electro-optical system and Desert Sting-
16 glide weapons.

Two years after the Reach-S debut, EDGE
unveiled the larger Reach-M (medium), featuring
a higher ceiling and payload capacity. Final flight
testing was expected to begin by 2024.>> At IDEX
2025, the Reach-M was showcased with EDGE-
made payloads, including the Mirsad R, Halcon’s
Thunder P-31 smart bombs, Desert Sting-16 glide
weapons and ADASI's Rash-2H and Rash-3
guided munitions.

Additionally, at IDEX 2025, EDGE unveiled
a third MALE UAV: the Jeer. Although it has 16
hours of endurance compared to the Reach-S’s 24
hours, the Jeer’s main advantage is its lower cost,
at USD499,000 versus USD1.1m, while offering
comparable payload capacity and ceiling. Citing
these cost efficiencies, EDGE Chairman Faisal
al-Bannai announced the Jeer will replace the
100 Reach-S units originally ordered by the UAE

armed forces in 2023.5

Regional UAV purchases

While Israel and Iran have relied almost exclu-
sively on domestically produced UAVs, Saudi
Arabia and the UAE have taken a twin-track
approach. Both have sought to establish local
development and production while also acquir-
ing foreign systems to address immediate capa-
bility gaps. Other regional actors, with more
limited industrial bases and defence budgets,
have focused nearly entirely on off-the-shelf
purchases. Given the relatively small number
of suppliers, particularly for MALE UAVs, such
acquisitions have taken place within the interplay
of military requirements, system quality, geo-
political alignment and opportunities for technol-
ogy transfer and localisation.

Several Gulf states have, over the years, tried
to purchase MALE UAVs from Washington but
were hampered by the United States” adherence
to the MTCR.* During the 2010s, this initially



led the Gulf states to look to China. Saudi Arabia
and the UAE, along with other Middle Eastern
states such as Egypt and Algeria, bought Chinese
UAVs, predominantly the Wing Loong I and 1I, as
well as the CH-4.% Dissatisfaction with the util-
ity of these earlier UAV purchases, and a wish
to avoid single-source dependency, led them to
seek other sources.

In 2017, the UAE started sourcing South
African UAVs. In 2018, shortly after the Qatar
blockade started, Doha looked to Turkiye for
UAVs and support. This meant that Turkiye’s rela-
tions with Saudi Arabia and the UAE suffered but
recovered in 2021, when the blockade was lifted;
UAVs were an important part of this revitalisation.
In 2023, Saudi Arabia began investment, sales and
localisation agreements with Baykar. By late 2023,
the UAE had begun ordering domestically pro-
duced UAVs, while simultaneously integrating
Emirati weapons onto Turkish-made UAVs.*

This signalled a shift away from the early
Chinese-dominated procurement to a more diver-
sified market, consisting of local products, plus
support from South Africa and Turkiye, amid the

continued use of previously procured Chinese,
Turkish and South African UAVs. As Turkish
and localised production lines augment Chinese
MALE UAVs, and most recently American types,
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it appears that some of these older Chinese UAVs
are being outsourced to the battlefields in Libya
and Sudan, suggesting that Chinese UAVs are not
always the preferred choice when other suppliers
are available, and Chinese influence in this mar-
ket can be challenged.

Indeed, demand for American-made UAVs
appears intact, notwithstanding the loss of MQ-9
Reapers over Yemen. Campaigns against Iranian
proxies resemble the counter-insurgencies for
which the MALE UAVs were specifically adapted.
As a consequence, US moves to ease the foreign
purchase of its US-designed UAVs may see further
displacement of China’s influence in the regional
UAV market. US President Donald Trump vis-
ited Saudi Arabia, Qatar and the UAE in May
2025. During this visit, the US and Qatar signed
an agreement for eight MQ-9B Sky Guardians for
almost USDz2 billion. Saudi Arabia and the US
are negotiating over a far larger package, poten-
tially encompassing up to 200 UAVs as part of the
US-Saudi arms deal from that visit.”” The UAE
received unarmed MQ-9g versions after an earlier
agreement dating back to President Trump’s first
term, and negotiations for the armed Sky Guardian
variant are ongoing. US defence start-up Shield
Al saw increased interest at IDEX 2025 in Abu
Dhabi. Its V-BAT system could be utilised by

Visitors walk past a
Chinese-made Wing
Loong Il MALE UAV at
the Dubai Airshow,
14 November 2017

Photo by Karim Sahib/AFP

via Getty Images
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Table 4.2: Gulf Cooperation Council members: selected UAV procurements, 2010-25

Contract date Recipient Equipment Type Qty Source country Status
¢.2010 = UAE Wing Loong | (ISR heavy UAV 9+ China ]
Feb 2013 = UAE RQ-1E Predator XP ISR heavy UAV nk  E= (s ]
€.2014 Saudi Arabia Wing Loong | (ISR heavy UAV nk. China |
€.2014 Saudi Arabia (H-4 (ISR heavy UAV 12+ China ]
€. 2017 = UAE (H-4 (ISR heavy UAV n.k. China ]
€.2017 Saudi Arabia Wing Loong Il (ISR heavy UAV nk. China |
€.2017 = UAE Wing Loong 1| (ISR heavy UAV 3+ China ]
Nov 2017 = UAE Denel Seeker ISR medium UAV nk.  B= SouthAfrica

Mar2018 B Qatar Bayraktar TB2 (ISR medium UAV 6 Turkiye [ |
Feb 2020 = UAE (amcopter 5-100 ISR light UAV nk. == UAE

Est. post-2020* fmm Oman (H-4 (ISR heavy UAV 3 China ]
0ct 2021 Saudi Arabia SkyGuard ISR medium UAV nk. Saudi Arabia

€.2022 = UAE Bayraktar TB2 (ISR medium UAV 60 Turkiye

€.2023% Saudi Arabia Wing Loong 10B CISR heavy UAV n.k. China

€.2023 = UAE Bayraktar Akinci (ISR heavy UAV 60 Turkiye

€203 Saudi Arabia Bayraktar TB2 QISR medium UAV 60 Turkiye

€.2023 = UAE Sunflower 200 (ISR light UAV nk. China ]
Jan 2023 = Kuwait Bayraktar TB2 CISR medium UAV n.k. Turkiye

Jul 2023 Saudi Arabia Bayraktar Akin QISR heavy UAV nk. Turkiye

Nov 2023 = UAE Reach-S (now Jeer) (ISR large UAV 100 == UAE

Nov 2023 = UAE Garmoosha ISR medium UAV nk.  B= UAE

Jan 2024 = UAE UAVs (from 1GG) n.k. nk. B UAE

Jan 2024 = UAE HT-100 and HT-750 ISR light UAV 200  E3/B== switzerland/UAE

May 2025 W Qatar MQ-9B Sea Guardian (ISR heavy UAV 8 L= (5

Nov 2025 = UAE UAVs (from 1GG) n.k. nk. B UAE

Nov 2025 = UAE UAVs (from ADASI) n.k. n.k. = UAE

I completed signed or unclear NS
*Reported.

CISR = combat ISR; ISR = intelligence, surveillance and reconnaissance; UAV = uninhabited aerial vehicle

Source: 11SS analysis

the Emirati navy and coastguard in a maritime
situational-awareness function and become a
force multiplier when the Iranian threat consists
of fleets of small boats that are often difficult to
track by radar.

Allowing Middle Eastern partners to purchase
US UAVs may also affect the trajectory of Emirati,
Saudi and Turkish indigenous production capa-
bilities. Should governments opt to buy American
because the products offer superior overall tech-
nology or even to score points with the US admin-
istration, it could leave their own producers facing
reduced contracts and looking to adjust, for exam-
ple, by focusing on underserved export markets.
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CCAs over the Middle East?

The Middle East’s combination of high national
wealth in the Gulf states, advanced technological
capacity in Israel and persistent security
challenges has long made it a prime arena for
the operational debut of new and advanced
weapons systems. As leading UAV producers
such as China, South Korea, Turkiye and the
US move towards next-generation combat air
systems that integrate high-performance UAVs
in manned-unmanned teaming (MUM-T) with
fourth-, fifth- and eventually sixth-generation

fighters, it remains to be seen whether the



same dynamic will extend to CCAs and
stand-alone UCAVs.

Israel, for its part, appears well positioned
to become an operator or even developer of
advanced UCAVs and CCAs. The country has a
long history of sophisticated and innovative air
operations, a highly advanced industrial base, and
a mature IT and Al sector that could be leveraged
to develop the software architectures required for
autonomous or teaming operations. At the same
time, Israeli companies have released almost no
information on MALE development activities
beyond the current Heron TP and Hermes goo plat-
forms. This may reflect either the absence of such
development activity or the classified nature of
existing programmes.

There is some evidence that the country
might be undertaking classified work on more
advanced, high-performance UAVs. A 2022
press report claimed that the Israeli govern-
ment had asked industry to develop a new type
of armed UAV with longer endurance, higher
speeds and LO features, with three such systems
under development at the time of reporting. The
article also mentioned Israeli interest in UAV
aerial-refuelling capabilities.>®

Further hints at undeclared Israeli UAV devel-
opments came in 2024. Leaked US intelligence
documents outlining Israeli preparations for a
strike on Iran mentioned a system referred to as
RA-o1 being used for covert reconnaissance mis-
sions from a special section at Ramon Air Base.
This led to speculation as to whether Israel might
already operate a LO, long-endurance UAV for
ISR purposes. IAI is known to have explored sim-
ilar concepts as far back as the 1990s, leaving open
the possibility that Israel might have matured such
a capability without announcing it to the public.”®

Iran might be in the weakest position to real-
ise a functioning UCAV or CCA capability in the
near future. Both political considerations and a
United Nations arms embargo limit the country’s
access to advanced foreign designs. Furthermore,
it has neglected traditional air operations in
favour of missile and OWA-UAV operations, has
not updated its ageing or obsolete fleet of fighter
jets in decades, and does not possess a traditional
aviation industry comparable to countries like
Turkiye or Israel.

Nevertheless, Iran has at least signalled inter-
est in the development or acquisition of LO,
high-performance UAVs. After the US Lockheed
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Martin RQ-170 Sentinel crash-landed in Iran
under unclear circumstances, the IRGC’s SAIG
not only developed smaller designs inspired by
the RQ-170 but also announced its intention to
build a full-scale copy of the RQ-170. This design
was subsequently introduced as Shahed 171, and
Iran published footage of what it claimed was a
test flight of the system.® The current status of the
programme, however, remains unknown.

Iran has also announced plans to convert its
self-described Qaher-313 stealth-fighter demonstra-
tor into a UCAV. Originally unveiled in 2013, the
Qaher-313 has long been met with a high degree
of scepticism from external analysts who have
questioned its technical viability.® Thus, any
reports about a UAV variant of the design have
to be viewed with caution. Even though Iran has
claimed that Qaher-313-derived UAVs would be
operated from its UAV carriers in the future, avail-
able flight footage has so far only shown a subscale
demonstrator resembling a small RC aircraft.®*

Gulf states possessing sufficient funds, more
advanced fighter jets and excellent relations with
the countries developing CCA capabilities appear
in a better position to adopt such systems in the
foreseeable future. Nevertheless, they are still
facing challenges.

Saudi Arabia has expressed interest in join-
ing the Italian, Japanese and UK Global Combat
Air Programme (GCAP). Each of the three part-
ners has CCA ambitions. As of late 2025, how-
ever, no GCAP agreement with Saudi Arabia had
been reached.

In the UAE, EDGE has been pursuing the
Jeniah, first unveiled as a mock-up in February
2023.% In 2023, EDGE was optimistically pro-
jecting a four-year development timeline for the
Jeniah. In March 2024, an EDGE video showed a
small demonstrator undergoing flight testing.
However, a 2025 media report suggested the
Jeniah is not expected to fly for another three to
four years, pushing the date towards the end of
the decade.* The Jeniah airframe design, should it
ever be fully developed, could be used as the basis
for a CCA or a UCAV.

UAV operations

The Middle East’s complex geopolitical environ-
ment has provided the region’s principal UAV
operators with extensive and varied combat
experience. Iran, Israel, Saudi Arabia and the
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An Israeli Hermes 450
flying over Gaza,
30 October 2025

Photo by Jack Guez/AFP via

Getty Images

UAE have all employed MALE UAVs in counter-
insurgency operations, including repeated Israeli
UAV use in Gaza, Iranian operations against
Iranian separatist groups, as well as Syrian and
Iraqi armed groups, and Saudi and Emirati cam-
paigns against Yemen’s Houthi movement. The
UAE has also made the deployment and supply
of MALE UAVs a central element of its power-
projection efforts on the African continent.

Both Israel and the Iranian-led Axis of
Resistance have also employed UAVs against
capable state adversaries, albeit in markedly dif-
ferent operational contexts and employment.
Iran and its non-state-actor allies largely used
OWA UAVs alongside ballistic and cruise mis-
siles as stand-alone assets to conduct denial-by-
punishment campaigns. While this type of
employment achieved results in grey-zone cam-
paigns, it largely failed in the confrontations with
Israel in 2024 and 2025. Israel, by contrast, used
UAVs against state adversaries in sophisticated
combined attacks alongside more conventional
assets, achieving significant results.

Israel

Limited operational Israeli UAV use had already
begun before the 1973 Arab-Israeli War, when
repurposed RC planes were used on an exper-
imental basis to conduct reconnaissance on

Egyptian troops. During the conflict, Israel then
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used various US-supplied target drones as decoys
against Egyptian air-defence networks.*

The progress Israel had made in UAV develop-
ment enabled more extensive use of these systems
during the country’s 1982 invasion of Lebanon.
UAVs played a role in Operation Mole Cricket 19,
which saw the suppression and destruction of
Syria’s Soviet-supplied air-defence network in
Lebanon through a coordinated operation involv-
ing UAVs, crewed fighter aircraft, EW assets and
long-range artillery. UAVs were employed as
decoys to encourage Syrian air-defence crews to
activate their radars or to provoke Syrian fighter
scrambles. They were also used for ISR to locate
mobile Syrian air-defence systems, cue strike
assets, conduct battle damage assessment and
monitor Syrian air bases. Additionally, UAVs
were reportedly also used to carry out reconnais-
sance on the Palestine Liberation Organization.®

While SEAD/DEAD missions continued to
influence Israeli UAV development, as evidenced
by the development of systems like Harpy, UAV
operations over the following decades were pri-
marily shaped by Israel’s fight against various non-
state actors, particularly in Lebanon and Gaza.

In Lebanon, Israel used UAVs as part of the
continuous counter-insurgency campaign it
waged against Lebanese Hizbullah during the
Israeli occupation of southern Lebanon from 1982
to 2000. It was here that Israel used UAVs for the




targeted killing of militantleaders for the first time,
when in February 1992 a Scout UAV detected the
convoy of Hizbullah leader Abbas al-Musawi and
monitored its destruction by AH-64 Apache heli-
copters.”” During the 2006 war against Hizbullah,
Israeli UAV operations reached a new level of
capability, with heavier UAVs such as the Hermes
450 extensively used to detect Hizbullah missile
launchers and conduct armed strikes. Reportedly,
Israel had also made further advances in integra-
tion, enabling the streaming of UAV video feeds
into the cockpits of crewed fighters.®

During Israeli counter-insurgency operations
in Gaza, UAVs were employed in roles similar
to those seen in US campaigns in Afghanistan
and Iraq, providing persistent ISR coverage and
ground-attack capabilities. Considerable UAV
use was apparent during Operation Cast Lead in
2008-09 when the IDF reportedly deployed its
MALE platforms at scale, including the Hermes
450, Hermes goo, Heron and Heron TP, and made
significant use of some of them for strike mis-
sions.® Reportedly, integration of UAV-based
capabilities had already advanced to an extent
that UAV-generated ISR could be used to order
strikes by artillery or crewed assets within less
than a minute.”

The major war in Gaza that erupted in 2023
as a result of the 7 October attack by Hamas on
Israel, once again, saw large-scale use of UAVs
for both ISR and strike missions. UAV-based ISR
during the conflict had become so pervasive and
effective that no-fly periods for UAVs (demanded
by Hamas) were included in temporary-ceasefire
and hostage-exchange arrangements.”” UAV use
also extended beyond the war itself. The US has
reportedly deployed UAVs to monitor the cease-
fire in Gaza agreed in October 2025.7

The aftermath of 7 October 2023 also saw activ-
ity in Lebanon, where Hizbullah initiated low-
intensity combat along Israel’s northern border
shortly after the Hamas attack. From September
to November 2024, the conflict escalated to high-
intensity warfare, including an Israeli air cam-
paign and a ground incursion, both of which were
supported by Israeli UAVs. Once again, Israeli
UAVs were used for both ISR and strike mis-
sions, with MALE UAVs reportedly being used
to locate and engage Hizbullah rocket and missile
launchers as well as the targeted killing of indi-
vidual commanders. Compared to 2006, Israeli
UAV use had to contend with a more contested
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environment. Hizbullah, which had received var-
ious surface-to-air missiles from Iran, including
the 358 loitering missile, claimed to have shot
down at least six UAVs, with footage showing the
loss of several Israeli Hermes 450s.7

The most innovative and significant use
of Israeli UAVs, however, occurred within the
context of Operation Rising Lion, Israel’s 12-day
campaign against Iranian nuclear and missile
capabilities in June 2025. Following more than
four decades of Israeli UAV employment against
non-state actors in permissive environments, the
operation marked a return to complex, coordi-
nated UAV use in combined attacks against a
capable state adversary.

Israel began its campaign with an attack
against Iranian air-defence systems. These
included small loitering munitions as well as
long-range anti-tank guided missiles launched by
Mossad from within Iranian territory.” Iran later
released footage of alleged covert UAV work-
shops it had seized, raising the possibility that
the systems were not only smuggled into Iran but
potentially also assembled there.”” The destruc-
tion of Iranian air defences created a permissive
environment for conventional Israeli air opera-
tions, with Israeli combat aircraft being operated
freely over Tehran and Israeli jet pilots claiming
that not a single missile had been fired at them.”
This operational freedom allowed Israel to deploy
its MALE UAVs to perform both ISR and strike
missions. MALE UAVs appear to have been par-
ticularly prevalent in the Israeli campaign to elim-
inate Iranian mobile ballistic-missile launchers
over western Iran.”” Nevertheless, Israel did incur
some UAV losses during the campaign. Visual
evidence suggests Israel lost at least three Hermes
goos, two Herons and, potentially, a Heron TP
over the country.” The operation of MALE UAVs
over Iran at considerable distance from Israel
has raised some questions as to whether some of
Israel’s UAV operations may have been launched
from third countries. Iranian officials have repeat-
edly accused Azerbaijan of hosting Israeli UAVs
during the war, but so far, no independent proof

of this allegation has emerged.”

Iran

What distinguishes Iran, and by extension its
associated non-state actors, from many other
regional and international UAV operators is
the dual orientation of their UAV employment.
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Unlike other states, where counter-insurgency
missions dominated UAV use for an extended
period, Iranian UAV development and opera-
tions from an early stage were directed not only
at counter-insurgency but also at missions against
state adversaries.

In the counter-insurgency role, Iran made
extensive use of smaller UAVs and MALE plat-
forms during its interventions in Syria and Iraq,
employing them against both rebel groups oppos-
ing the Assad regime and jihadist organisations
such as the Islamic State. Iranian officials have
described these operations as a catalyst for UAV
development, particularly in accelerating the adop-
tion and refinement of armed MALE systems.*

Beyond smaller ISR platforms such as the
Shahed 121 and Shahed 123, the IRGC also deployed
the Shahed 129 MALE UAV in Syria. From 2015
onwards, the system was used in combat opera-
tions, with Iranian sources claiming it conducted
more than oo sorties during the conflict. IRGC
officials have stated that these deployments
helped address early technical shortcomings in
the design and accelerated the broader adoption
of UAVs across Iran’s armed forces, which came
to value the systems primarily for their real-time
ISR capabilities.®!

Iran’s counter-insurgency employment of
UAVs was not limited to its expeditionary oper-
ations abroad. Smaller ISR platforms and armed
MALE systems have been used extensively in
domestic campaigns against Baloch and Kurdish
armed groups, as well as in counter-smuggling
operations along the country’s borders.®

Iran also employed both small ISR platforms
and MALE UAVs to conduct surveillance against
state adversaries. Missions included monitoring
US naval deployments in the Gulf and conduct-
ing reconnaissance over US bases in neighbouring
countries, with imagery and videos recorded dur-
ing these sorties sometimes being used for stra-
tegic communications.* In direct confrontations
with Israel and the US, however, Iran and its non-
state allies favoured OWA UAVs. These systems
offered an inexpensive but accurate deep-strike
option for Iran’s non-state partners and allowed
Iran to add an element of mass to its more sophis-
ticated missile arsenal.

In Yemen, the Houthis began using Ababil
T-derived OWA UAVs against the Saudi-led
coalition as early as 2016. Subsequently, the
range of Houthi OWA capabilities was gradually
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expanded with ever longer-range versions of
the Sammad, allowing the group to strike deep
into Saudi Arabia and the UAE. In September
2019, an attack including Shahed 131 OWA UAVs
and Quds low-cost cruise missiles precisely tar-
geted key petrochemical facilities operated by
Saudi Aramco in Abqaiq and Khurais.® While
the Houthis claimed responsibility, it remains
unclear where the systems were fired from, with
some reports indicating that the attack originated
inIraq or in Iran itself.® The attack, its geopolitical
repercussions and the challenges associated with
UAV strike attribution underscored the value of
UAVs in grey-zone conflicts.

In the aftermath of 7 October and the sub-
sequent high-intensity conflicts, Iran’'s UAVs
and those employed by its non-state allies
demonstrated mixed operational performance.
While some actors within the Axis of Resistance
achieved notable success in UAV employment,
others experienced limited or failed outcomes.
This divergence in effectiveness largely reflected
theatre-specific factors, including geography, the
nature and density of adversary air defences, and
differing levels of adversary cost tolerance.

The most successful UAV employment dur-
ing the conflict was likely that of the Houthis.
The Yemen-based group made extensive use of
UAVs in its campaign against merchant shipping
in the Red Sea and the Gulf of Aden. UAVs were
employed for reconnaissance and target identifica-
tion as well as for kinetic attacks. Merchant ships
without counter-UAV capabilities proved highly
vulnerable to Houthi systems. While Western
naval vessels deployed to the area were able to
intercept a significant number of UAVs, they
faced operational challenges. Small, low-flying
Houthi UAVs with minimal infrared signatures
presented a qualitatively different threat from the
more conventional anti-ship cruise missiles which
many Western navies have been primarily trained
to counter.*® The Houthis also used long-range
OWA UAVs alongside cruise missiles for strikes
against targets in Israel. While most of these were
intercepted, a few managed to penetrate Israeli
defences and score highly publicised hits.*”

The Houthis appear to have extensively uti-
lised the Iranian-designed Sammad family of
UAVs. These systems were deployed in multiple
variants, differing in size, payload, endurance
and mission profile. Loitering types such as the
Shihab were used in anti-ship roles, while OWA



variants such as the Sammad 3 and Yafa were used

for strikes against Israel. The simplicity and low
cost of the design facilitated sustainment, with the
Houthis reportedly able to manufacture structural
components locally and procure largely Chinese
commercial off-the-shelf components through
their own supply networks.®

Despite its overall limited military perfor-
mance, Lebanese Hizbullah achieved some suc-
cess with OWA UAVs. Due to the close proximity
of launch sites in Lebanon to targets in north-
ern Israel, the group was able to employ small
piston-engine systems, such as the Shahed 101 and
Ababil T, as well as electrically powered designs,
such as the Sayyad 107. Their small visual foot-
print, low flight altitudes and, particularly in the
case of electric systems, reduced infrared and
acoustic signatures made detection difficult, espe-
cially in the complex terrain of southern Lebanon
and northern Israel. As a result, the group’s UAVs
achieved some notable penetration of Israeli air-
space. On 13 October 2024, a Hizbullah UAV
struck IDF barracks near Binyamina, killing four
soldiers and injuring 58.% Only a few days later,
on 19 October 2024, a Hizbullah UAV managed
to damage Prime Minister Benjamin Netanyahu's
home in Caesarea.”

Iran’s own use of OWA UAVs appears to have
been largely unsuccessful. Tehran first employed
such systems, primarily Shahed 136s, during
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Operation True Promise 1, launched on 13 April 2024
in response to an Israeli strike on its embassy in
Damascus. The operation followed Iran’s stated
strategy of conducting combined attacks, with
the strike package comprising approximately 170
OWA UAVs, 120 ballistic missiles and 30 land-
attack cruise missiles.” According to Israeli
sources, none of the UAVs penetrated Israeli air-
space. Israel and its partners made extensive use of
crewed aircraft to counter the threat, with French,
Israeli, Jordanian, UK and US fighter jets all
engaging and destroying incoming UAVs.*? Iran’s
strike also showed the limitations of combined
strikes using OWA UAVs and ballistic missiles.
Due to their slow flying speed, Shahed 136s had
to be launched several hours earlier than ballistic-
missile barrages, thereby providing ample warn-
ing time for Israeli ballistic-missile defences.
During Operation True Promise 2 on 1 October
2024, Iran refrained from using either cruise
missiles or OWA UAVs, limiting itself to ballistic
missiles. Iranian OWA UAVs once again went into
action during the Twelve-Day War from 13 to 25
June 2025. Iran retaliated for Israeli strikes on sites
linked to the country’s nuclear and missile pro-
grammes, as well as facilities linked to domestic
security, by a sustained ballistic-missile and OWA-
UAV campaign it dubbed Operation True Promise
3. Iran launched a total of about 1,000 OWA UAVs
over the course of the conflict, including Shahed

Shahed 131 OWA-UAV
debris recovered after
the attacks on Saudi
Aramco facilities in
Abgaiq and Khurais,
18 September 2019

Photo by Vivian Nereim/
Bloomberg via Getty Images
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1078, Shahed 136s and Shahed 238s.” However,
the results proved nearly as unsuccessful as the
OWA-UAV attacks in Operation True Promise 1.
According to Israeli officials, only one or two
OWA UAVs launched from Iran actually impacted
in Israel.** Once again, Israel and allied forces
made significant use of crewed assets, including
fighter jets and helicopters, to counter Iranian
OWA UAVs. Iranian officials have also repeat-
edly stated that during the various True Promise
missions, they were surprised by Israeli EW capa-
bilities, which might have also contributed to the
failure of Iranian OWA-UAV attacks.”

Saudi Arabia and the UAE

Saudi Arabia appears to have made extensive use
of MALE UAVs during its intervention against the
Iranian-backed Houthi movement in Yemen from
2015 to 2022. Systems employed during the con-
flict seem to have included the Chinese-made Wing
Loong Il and CH-4, as well as the Turkish Karayel.
While both video footage and satellite imagery
confirm their operational use, few details about
their deployment have been made public so far.
Some sources seem to suggest that Chinese-made
MALE UAVs were underperforming in Saudi ser-
vice and experiencing significant crash rates.”

Saudi Arabia also faced an increasingly con-
tested air environment in Yemen as the Houthi
movement began deploying a range of surface-to-
air missile systems. These included legacy Yemeni
stocks of air-to-air missiles adapted for ground
launch, Iranian-supplied surface-to-air systems
and the jet-powered Iranian 358 loitering missile,
which was specifically designed to counter UAVs.
The latter appears to have been responsible for
several widely reported Saudi MALE UAV losses.
The experience the Houthis gained in engaging
Saudi systems was later applied to confront US
MQ-9 Reapers with success.”

Among Gulf states, the UAE might so far have
gathered the most operational experience with
MALE UAVs and advanced furthest in their inte-
gration into joint operations. Beginning in 2018,
the UAE deployed Chinese-made Wing Loong II
UAVs to Libya in support of the Libyan National
Army (LNA) of the Tobruk-based government.
Emirati UAVs appear to have seen intense combat
service in the country, with reportedly more than
800 UAV strikes conducted on behalf of the LNA
between April 2018 and November 2019 alone.”
Evidence from the conflict also indicates that
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Emirati MALE UAVs were also used to provide
ISR support to crewed aircraft, including weap-
onised AT-802 Air Tractors operated by Emirati
special forces.

While UAV deployments enabled the UAE
to project power in Libya with reduced risk to
Emirati personnel and a degree of deniabil-
ity, they did not have a decisive impact on the
course of the conflict. Turkiye, which backed the
rival Tripoli-based government, soon deployed
air-defence assets that succeeded in downing
several Emirati-operated UAVs. Turkish forces
also introduced their own MALE UAV capability,
operating Bayraktar TB2 systems in conjunction
with KORAL ground-based jammers. These assets
played a significant role in halting the LNA’s
advance on Tripoli in 2020.”

Despite the mixed outcomes achieved during
the Libyan campaign, the UAE has not halted its
use of UAVs as tools of local power projection.
In Africa, the UAE appears to have provided
Chinese-made MALE UAVs to local allies in vari-
ous conflicts, including the Ethiopian government
and the paramilitary Sudanese Rapid Support
Forces.'™ The latter also seems to have received
Emirati OWA UAVs, which it has used for several
long-range strikes.!" Details about these actors’
UAV use remain scarce, however, and it remains
unclear whether the transfers merely repre-
sented Emirati provision of materiel or actual
Emirati deployments.

The UAE appears to be ahead of other Gulf
countries not only in terms of combat experience
related to UAVs but also in their overall integra-
tion into operations. The country’s armed forces
are known to have invested in Forward Air
Controllers and Joint Terminal Attack Controllers,
which would support UAV use for close air sup-
port.'”? Being one of the few countries in the region
to own a sovereign satellite capacity, the UAE is
also further ahead in the establishment of a BLOS
communications backbone for its UAV operations.
The UAE upgraded its satellite-communication
systems for manned aircraft and UAVs through
Yahsat (now merged under Space42) and the air-
craft support company AMMROC. The Emirati
space conglomerate Space42 revealed an MoU
with the Angolan military-intelligence and secu-
rity service in which they promise to collaborate
on, inter alia, satellite-communications technol-
ogy, high-altitude platforms, UAVs for national
security and command-and-control centres.!®



However, the extensive air exercises in the
region lack any mention of MALE UAVs. Although
the absence of reporting should not be equated
with the absence of these platforms in exercises, it
is noteworthy that there is barely any mention of
UAVs in Desert Flag, hosted by the UAE, or Spears
of Victory 2025 in Saudi Arabia. Static displays,
such as Stand of Loyalty in 2024, feature UAVs, but
not in flight.!® When Emirati Minister of Defence
Prince Hamdan bin Mohammed visited Al Dhafra
Air Base in May 2025, UAVs were not featured,
while the Dassault Mirage 2000, Lockheed Martin
F-16, Saab GlobalEye Airborne Early Warning
and Control system and AT-802 Air Tractor were.
The lack of visible UAV use in exercises stands in
contrast to the promotion they receive in market-
ing for national defence industries or at defence
shows in the region.

Contrary to the images of extensive UAV
development and production at the defence exhi-
bitions, the Gulf countries’ usage of UAVs remains
moderate. Gulf Arab militaries have broadly yet
to adopt MALE UAVs on a wider scale, integrate
them into joint operational concepts, overcome
their stovepipe structures and build their own
reconnaissance-strike complexes.

Organisationally, Gulf Arab militaries still
favour crewed aircraft, and when they have used
UAVs, the results were indecisive, as in Yemen or
Libya. While they have acquired UAVs of size,
payload and endurance, they may still lack the
backbone of large intelligence organisations to
analyse the data and integrated communications
solutions to allow for a coherent command, con-
trol, communications, computers, intelligence,
surveillance and reconnaissance network that
makes the best use of these ISR capabilities.

UAVs are often perceived as ‘unmanned’ and
thus requiring less manpower; however, their oper-
ation and maintenance still do require personnel. In
the absence of strongly developed Al capabilities,
ISR also requires a significant number of personnel
to make sense of the data. With small populations,
the Gulf states may yet struggle to field all the UAVs
and analyse all the data they gather efficiently.
Consequently, some UAVs have been outsourced to
Gulf allies and proxies, such as in Sudan or Libya.
This reproduces the way Iran proliferated UAVs to
its proxies, albeit in the Iranian case, the emphasis
was on large numbers of cheap, nimble OWA UAVs.

Throughout their conflicts with Israel as well
as Saudi Arabia and the UAE, Iran’s proxies
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learned to combine UAVs and missiles in bar-
rages. Gulf states have thus invested in integrated
air and missile defences and are now looking to
foster counter-UAV solutions. However, inte-
grating a new generation of sensors, networks
and effectors may yet replicate or exacerbate the
existing organisational divides between air forces,
air-defence forces and land forces, and could, in

parallel, negatively impact inter-operability.

Conclusion

The Middle East serves as both a laboratory for
the combat use of UAVs and as an increasingly
important developer and producer of these sys-
tems. However, operational doctrines and the
level of technological sophistication vary signifi-
cantly across the region.

Iran and Israel illustrate two markedly differ-
ent models of UAV development and deployment.
Iran has developed UAVs as a central component
of its asymmetric military strategy alongside bal-
listic and cruise missiles. As a result, it has pri-
oritised the production of affordable OWA UAVs
and has actively proliferated these capabilities to
state and non-state partners. While these systems
have proven useful in grey-zone operations and
lower-intensity conflicts, they failed to deliver
decisive effects in the high-intensity environment
of the Twelve-Day War.

Israel, by contrast, has successfully integrated
a broad range of UAV capabilities into its already
advanced conventional force structure. These
include MALE platforms, loitering munitions
and likely LO systems. This approach has proven
highly effective both against non-state actors like
Hamas and Hizbullah and in direct confrontation
with Iran. Israel also remains the region’s most
advanced developer and producer of UAV sys-
tems in the region.

The Gulf states have demonstrated a strong
interest in a wide range of UAV types. In pro-
curing these systems, Gulf states have pursued a
mixed approach, combining off-the-shelf acqui-
sitions from various suppliers with technology
transfers to enable local production and domestic
development. The long-term effectiveness of this
approach remains to be seen. Beyond the immedi-
ate operational value, the acquisition, deployment
and provision of UAV systems by Gulf states has
also become an increasingly important element of
regional geopolitics.
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The Middle East is likely to remain a key area

for UAV development and employment in the

foreseeable future. In addition, the region’s mix

of frequent conflict, a growing local technologi-

cal base and states with the financial capacity to

procure advanced systems suggests that Middle

Eastern states will likely become early adop-

ters of emerging UAV technologies. These could

include systems that incorporate higher levels of

Al-enabled autonomy, as well as CCAs.
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CHAPTER FIVE

Uninhabited Indo-Pacific

The strategic environment in the Indo-
Pacific is becoming more complex,
ranging from a potential Taiwan con-
tingency to increasingly frequent grey-
zone activities by China in the South
and East China seas, North Korea's
continuing development of weapons
of mass destruction, and the recent
conflicts between Cambodia and
Thailand and between nuclear pow-
ers India and Pakistan. Governments
are being forced to adapt as a
result. Planning documents not only
acknowledge these dynamics but also
outline how existing deterrence pos-
tures, defence doctrine and military
strategies are being revised to address
a more demanding environment.

The region’s geography alone sets
the bar high for intelligence, surveil-
lance and reconnaissance (ISR), with
range and endurance at a premium.
In peacetime, situational awareness,
from tactical to strategic, is recog-
nised increasingly as a fundamental
element of deterrence and security.
In the case of a peer-on-peer war, ISR
will be a critical element of military
capability. Thus, uninhabited sys-
tems for ISR and combat are of ever
more importance in the Indo-Pacific.

In most, if not all, planning docu-
ments examined below, uninhabited
systems are seen as key, providing a
means to respond more rapidly to a
dynamic and disconcerting security

landscape. This chapter considers
how Australia, Japan, South Korea,
Taiwan, India and DPakistan are
approaching the development, acqui-
sition and use of uninhabited aerial
vehicles (UAVs) for ISR, developing
requirements for collaborative com-
bat aircraft (CCA), and integrating
these into their broader posture, doc-
trine and strategy.

three themes

emerge: the renewed emphasis on

In this regard,

persistent land and maritime ISR; a
focus on precision strike and the use
of UAVs in such roles; and the empha-
sis on manned-unmanned teaming
(MUM-T), not only to improve com-
bat capability but also to address
manpower constraints.

Policy and strategy

Australia published its latest National
Defence Strategy (NDS) in 2024,
along with a supporting Integrated
Investment Program, assessing what
the government described as the
‘most challenging strategic envi-
ronment’ the country had faced
since 1945."

The NDS outlined a shift in forces
from those designed for contin-
gency operations to a ‘focused force’
structured and equipped to face the
country’s ‘most significant strategic
risks’, with defence policy based on a

Russia’s President Vladimir Putin and China’s President Xi Jinping speak
before a military parade marking the 80th anniversary of victory over
Japan and the end of the Second World War, in Tiananmen Square, Beijing,
3 September 2025

Photo by Alexander Kazakov/Pool/AFP via Getty Images

KEY TAKEAWAYS

UNCOMFORTABLE ENVIRONMENT

An increasingly tense security environment is

pushing regional players in the Indo-Pacific to bolster
their military capabilities, with particular interest in
uninhabited air systems.

LONG-DISTANCE DRIVERS

The regional geography demands range and
endurance which favours uninhabited systems,
not least of all for intelligence, surveillance and

reconnaissance.

BETTER BUY

Domestic industrial ambitions have been tempered
by production limitations, requiring off-the-shelf
procurements to meet military requirements.

INCREASING VOLUME

Collaborative combat aircraft are likely to be
increasingly adopted in the region as air forces look to
supplement crewed fighter aircraft.
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ASouth Korean

news broadcast

shows a Hwasong-20
intercontinental ballistic
missile on display during
aNorth Korean military
parade, marking the
80th anniversary of the
founding of the Workers'
Party of Korea, in Kim Il-

sung Square, Pyongyang,

11 October 2025
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strategy of denial.? The ability to engage threats
at greater range and with improved lethality are
two of the underpinning pillars of the strategy.
Long-range ISR was highlighted as a core mis-
sion for the air force as one element of the strat-
egy of denial.> Other key missions for the air
force include integrated air and missile defence
and long-range strike capabilities against land
or maritime targets. Uninhabited platforms will
be or already are supporting such missions. The
Royal Australian Air Force (RAAF) already oper-
ates the Northrop Grumman MQ-4C Triton in the
long-range maritime-surveillance role.

Japan is looking to reinforce its defence pos-
ture and overall security architecture to better
enable “deterrence by denial’, with the country
facing a security environment described as the
most ‘severe and complex ... since the end of
World War Two’ 4

In 2022, the government released three plan-
ning documents — the National Security Strategy
(NSS), the National Defense Strategy (NDS) and
the Defense Buildup Program (DBP). These all
heralded a change to Japan’s historical defence
posture. The administration of Prime Minister
Takaichi Sanae, who took office in October 2025,
said it would revise the three strategic docu-
ments in 2026.°

The NDS emphasises a dual approach to
bolster national defence, including the develop-
ment of counterstrike/stand-off capabilities and
improved inter-operability with the United States.®
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The document lists uncrewed systems as one
of the seven ‘functions and capabilities necessary
for the defense of Japan’, describing the combi-
nation of artificial intelligence (AI) and crewed
platforms as game-changing technologies that
it claims can transform the conduct of warfare.”
Under the NDS and the DBP, Japan is prioritising
the procurement of UAVs for ISR roles, primarily
maritime surveillance, for peacetime and con-
tingency operations, as well as for more kinetic
roles.® Subsequent budget documents announced
that of the JPY43.5 trillion (USD330.8 billion)
total DBP investment, JPY1trn (USD7.6bn) would
be allocated to uninhabited defence capabilities
between FY 2023 and FY 2027.9 However, little
has been said about the specific UAV models or
quantities being acquired. Research and platform
trials are ongoing, with procurement expected
to proceed in phased stages over various fis-
cal years, given the accumulation of UAV pro-
grammes in Japanese defence-budget requests
released since 2022.

South Korea has integrated UAVs into its
so-called Three Axis strategy. This was outlined
in the country’s 2022 Defense White Paper and is
intended to counter “North Korea’s increasingly
advanced nuclear and missile threats” and to ‘sig-
nificantly strengthen the military’s ability and
readiness to attack, defend, and retaliate’.” The
strategy comprises the Kill Chain, Korea Air and
Missile Defense, and Korea Massive Punishment

and Retaliation.



Kill Chain refers to South Korea’s plan to
pre-emptively strike at launch sites, command
centres and supporting infrastructure relevant
to North Korea’s nuclear or ballistic-missile kill
chain in the event of an imminent nuclear or
ballistic-missile attack. Korea Air and Missile
Defense refers to South Korea’s defensive meas-
ures against nuclear or ballistic-missile attacks.
Korea Massive Punishment and Retaliation refers
to mass retaliatory strikes targeting North Korean
leadership and infrastructure in the event of a
North Korean attack.™

Furthermore, in recognising the country’s
growing personnel challenge, owing to declining
birth rates, South Korea is investing in MUM-T
programmes across all services to try and main-
tain a credible deterrence posture.*

Taiwan’s 2025 Quadrennial Defense Review
and 2025 National Defense Report build on the
2023 National Defense Review, which first high-
lighted the importance of asymmetric capabil-
ities.> The 2025 Quadrennial Defense Review
outlines a new ‘multi-domain denial and resilient
defense’ posture against potential invasion and
warns of the difficulty in identifying early warn-
ing signs of a possible Chinese invasion and the
increasing sophistication of Chinese capabilities.™

Moreover, the review highlights the
new emphasis on four areas: exploiting geo-
graphical advantages; degrading, denying
and disrupting the enemy; layered defences
throughout the different stages of invasion; and
asymmetrical capabilities.”s

The four-day conflict between India and
Pakistan, from 7-10 May 2025, highlighted how
both have developed their deterrence postures and
doctrinal principles, and how they hope to employ
specific platforms in support of these concepts.

Following a terrorist attack on 22 April 2025 in
Pahalgam, Jammu and Kashmir, India launched
a series of airstrikes on 7 May as part of Operation
Sindoor, targeting alleged terrorist camps. In retal-
iation, Pakistan deployed combat aircraft against
India’s own systems and subsequently launched
attacks on Indian territory on the evening of 7
May and into the early hours of 8 May, employing
UAVs to carry out the attacks. Tit-for-tat attacks,
including by UAVs, continued until 10 May.

In the immediate aftermath of Operation
Sindoor, persistent ISR was identified by Indian
analysts as a ‘non-negotiable’ capability which
required further bolstering.'

UNINHABITED INDO-PACIFIC

Persistent land and maritime ISR

Persistent ISR enables regional players to min-
imise an adversary’s first-mover advantage. Of
course, it also allows the monitoring of borders
and waters, where potential threats, incursions
or even conflict are most likely to occur. All gov-
ernments studied in this chapter are prioritising
the acquisition of high-altitude long-endurance
(HALE) and medium-altitude long-endurance
(MALE) UAVs, along with shipborne UAVs to
improve overall maritime-domain awareness.
Electro-optical/infrared (EO/IR) payloads are
no longer sufficient; UAVs with maritime search
radars, synthetic aperture radars (SAR) and/or
signals-intelligence (SIGINT) payloads are also
being acquired. However, in some cases, the
study of low-observable (LO) uninhabited combat
air vehicles (UCAVs) may signal some recognition
of the survivability issues faced by HALE and
MALE UAVs in a highly contested environment.

Long-range ISR was highlighted as a core
air-force mission in Australia’s NDS, comprising
an element of the country’s ‘strategy of denial’.””
Three of four Triton HALE UAVs on order for
Australia have now been delivered, with the final
aircraft to arrive in 2028.

On the other hand, Tokyo’s renewed empha-
sis on maritime security likely comes amid what it
sees as a strategic challenge in the form of Chinese
grey-zone activities in the South and East China
seas and increasingly assertive military activi-
ties around Japan.®® Any Taiwan contingency, in
particular, is a concern for Tokyo. For instance,
former prime minister Abe Shinzo stated that
‘a Taiwan contingency is a Japan contingen-
cy’.” Taiwan straddles sea lines of communica-
tion through which pass 32% of Japan’s imports
and 25% of its exports.> Consequently, Tokyo is
investing in UAVs capable of persistent ISR and
maritime surveillance to allow it to monitor its
home and archipelagic waters. Russia’s military
cooperation with China and the missile threat
from North Korea have likely further elevated the
importance of robust ISR for Japan.

Currently, the Japan Ground Self-Defense
Force (JGSDF) operates UAVs such as the Subaru
Flying Forward Observation System, Subaru
Flying Forward Reconnaissance System, Hitachi
JUXS-S1, Aeryon JDXS-H1 SkyRanger and Insitu
Scan Eagle 2. These are relatively small plat-
forms focused more on tactical ISR and disaster
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Map 5.1: Indo-Pacific: selected medium and heavy UAVs and their operators, 2025
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relief. The only HALE/MALE UAV operated by
the Japan Air Self-Defense Force (JASDF) is the
Northrop Grumman RQ-4B Global Hawk Block 30.
The decision to acquire three Global Hawks in 2014
was in partinformed by the need to ‘conduct infor-
mation gathering in areas relatively remote from
Japan’, following North Korea’s third nuclear test
in 2013.22 Although there were concerns about the
system’s high cost, all three were delivered.

Japan’s Global Hawks, as well as South
Korea’s, do not, however, carry the advanced
Multi-Platform Radar Technology Insertion
Program active electronically scanned array
(AESA)/ground moving target indicator (GMTT)
radar found on the newer variant, the Block 40,
operated by the US Air Force.* However, they
do carry the Enhanced Integrated Sensor Suite
package, which includes EO/IR, SAR/GMTI and
SIGINT sensors.®

To further strengthen the Japan Self-Defense
Force’s (JSDF) ISR capacity, Tokyo is acquir-
ing additional long-endurance UAVs, as well as
armed reconnaissance, and shipborne UAVs. In
December 2024, the Japan Maritime Self-Defense
Force (JMSDF) selected the General Atomics
MQ-9B Sea Guardian for its Long Endurance
Unmanned Aerial Vehicle programme, the same
UAV the Japan Coast Guard had been operat-
ing under lease since 2022.2° The JMSDF plans to
acquire 23 units by FY 2032, with initial deliver-
ies expected in FY 2028 New dedicated UAV
units will operate the platform, taking over
some of the missions currently carried out by
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Kawasaki P-1 maritime-patrol aircraft.®® The

UAV can fly for more than 30 hours - three
times longer than the P-1 — and can integrate
sonobuoy management and control systems,
potentially enhancing the JSDF’s future anti-
submarine warfare (ASW) capabilities.?

ISR UAVs are also central to Japan’s stand-off
defence strategy under the 2022 NSS. Their long
endurance is expected to support continuous sur-
veillance of targets for effective long-range missile
operation. Mitsubishi Heavy Industries is testing
the Fuji Imvac E-5L, capable of operating for 40
hours, for this role.>®

Meanwhile, the JMSDF signed a contract with
Shield Al for its V-BAT vertical take-off UAV in
January 2025.5' The JMSDF plans to deploy them
primarily on patrol vessels to perform ISR missions
in the vicinity of its surface vessels.>* The V-Bat has
a maximum endurance of over 13 hours.?

HALE and MALE UAVs are key enablers in
the Kill Chain leg of South Korea’s Three Axis
strategy. These platforms’ ability to provide per-
sistent ISR missions allows South Korea to mon-
itor developments and important targets, such as
nuclear and ballistic-missile launch sites, com-
mand centres and supporting infrastructure.

South Korea’s HALE and MALE UAVs
include the air force’s RQ-4B Global Hawk and the
army’s Israel Aerospace Industries (IAI) Heron,
respectively. South Korea bought four RQ-4B
Global Hawk Block 30s, facing some hurdles dur-
ing the acquisition process. The US Congress
approved the acquisition in 2012, according to
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KAL-ASD's MALE UAV on
display during the Seoul
International Aerospace and
Defense Exhibition (ADEX)
inllsan, Goyang, South
Korea, 20 October 2025

Photo by Chris Jung/
NurPhoto via Getty Images

the US Defense Security Cooperation Agency
listing, and the contract was officially signed in
2014. However, deliveries were delayed by two
years (from 2017 to 2019) due to issues relating to
the UAV system’s cyber security. Moreover, price
increases initially raised concerns among South
Korean planners.>

The RQ-4Bs are currently operated by a UAV
squadron based at Sacheon Air Base, along the
country’s southern coast, likely enabling it to con-
duct maritime-surveillance missions and monitor
neighbouring countries, in addition to persistent
ISR over North Korea.

The army’s three Herons were initially acquired
in 2014 and introduced into service in 2016. They
were intended to monitor South Korea’s north-
western islands and the Northern Limit Line.
However, of the three Herons acquired, one Heron
was lost in 2024 due to North Korean global posi-
tioning system (GPS) jamming.3* Another was lost
in 2025 after colliding with a Korean Aerospace
Industries (KAI) KUH-1 Surion while landing.
The third Heron is reportedly grounded due to
maintenance issues.?’

Recognising the limitations of its HALE and
MALE UAV fleets, the South Korean government
has contracted Korean Air Aerospace Division
(KAL-ASD) to develop a MALE UAV for the
air force, presently dubbed the KUS-FS or alter-
natively the MALE UAV.?® Development began
in 2008, and a first flight took place in 2012.%
Development was completed by 2022, and a con-
tract was signed the following year for an undis-
closed number of KUS-FS, with deliveries to be
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completed by 2028.# It will have a maximum
take-off weight of 4,760 kilograms and will be
able to operate for 24 hours. It will have EO/IR,
SAR/GMT], electronic warfare (EW) and SIGINT
payloads and can be used as a communications
relay for other assets.#” There are also plans to
arm the KUS-FS.

South Korea places importance on its current
and future UAVs having SIGINT payloads. The
2022 Defense White Paper highlights the role of
SIGINT capabilities in detecting imminent North
Korean missile launches.

In peacetime and in the preparation phases
against any invasion attempt, Taiwan’s MALE
UAVs will be required for persistent ISR over
the Taiwan Strait and for early warning of any
impending attack.* Should an invasion begin,
MALE UAVs would be employed to provide
with

awareness and would be used to conduct target-

commanders theatre-level  situational
acquisitionmissionsalongside otherISRUAVsatthe
operational and tactical levels. Taiwan, however, is
only now in the process of acquiring MALE UAVs.
The National Chung-Shan Institute of Science and
Technology (NCSIST) began work on the Teng Yun
in 2015, Taiwan’s first indigenous armed MALE
UAV. The Teng Yun 2 — an improved variant with
an enhanced flight-control system, an American
engine, a 20-hour endurance and a range of 1,100
kilometres — was first unveiled in 2019.4# However,
it failed a combat-readiness test in 2023 and had
to undergo testing again in 2024.4 As of writing,
the Teng Yun 2 is still in development and has not
entered production.



Recognising the importance of long-endurance
UAVs, however, Taiwan is set to acquire the
MQ-9B Sky Guardian, having signed the initial
contract for four MQ-9B Sky Guardians in 2023.
Deliveries were scheduled for completion by
2025, but Taiwan has yet to receive any.* A second
contract was signed in 2024, amending the initial
agreement. Deliveries are now set to commence in
2026 and be completed by 2027.47

In addition to the air force’s UAVs, shipborne
ISR UAVs may also play a role.# The navy is
reportedly interested in the vertical take-off and
landing (VTOL) AeroVironment JUMP 20.4 The
coastguard already operates the JUMP 20 from its
ships alongside the Avix Tech AXH-E230RS and
is looking to expand its UAV fleet further.>> While
not part of the armed forces, the coastguard is
directed alongside the navy to respond to Chinese
military and government vessels.>" Furthermore,
the domestic Drone National Team, which will be
discussed below, as part of its mass UAV acquisi-
tion mandate, is likely to acquire additional UAVs
and small uninhabited aerial systems (sUAS)
capable of shipborne operations and operational
or tactical ISR.

However, it is unlikely that Taiwan will rely
solely on MALE, shipborne and ISR UAVs to
maintain watch over the Taiwan Strait. As the
battlespace becomes increasingly contested, con-
cerns have arisen about the survivability of these
UAVs. This may be why NCSIST announced
in 2022 that it was developing an unnamed LO
UAV.5* This programme may be a UCAV pro-
gramme similar to South Korea’s cancelled KAL-
ASD KUS-FC, and a separate, small, unnamed
KAL-ASD UCAV; however, the exact nature of
NCSIST's LO UAV remains unclear.

It is also unclear as yet what role MALE UAVs
played in the four-day 2025 conflict between India
and Pakistan, though it was likely that MALE
UAVs were used for ISR missions near the Line of
Control (LoC).

India currently operates an extensive fleet of
MALE UAVs. The air force, army and navy oper-
ate approximately 14, 34 and ten IAI Heron 1/2s,
respectively, making it the most widely operated
UAV within the Indian armed forces. The lessons
offered by the 1999 Kargil War with Pakistan
prompted the drive to improve border surveil-
lance and persistent ISR capabilities along the
LoC.53 The Herons were consequently acquired
in 2002 alongside the IAI Searcher Mk II and
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introduced in 2003.5 The Heron’s performance
during the 2004 Indian Ocean tsunami prompted
the acquisition of more Herons in 2005, 2006
and 2011.%

Indian planning is also undoubtedly oriented
towards China. The 2020-21 border skirmishes
between China and India prompted a rethink of
army UAV operations. UAVs previously under the
control of the artillery corps were reassigned to the
army aviation corps, intended to improve the coor-
dination and tasking of MALE and ISR UAVs.*

Despite having an endurance of 24 hours and
a line of sight datalink range of 200250 km, the
lack of a satellite communications (SATCOM) link
limits the operational range and therefore efficacy
of the Heron 1. Consequently, in 2020, the armed
forces announced the planned upgrade of the
Heron 1, to include a SATCOM link to extend the
potential maximum beyond-line-of-sight range,
weapons integration and new sensors.”” While
the plan was set to commence in 2022, reports
emerged in 2023 stating that the plan to arm the
Heron 1 had been cancelled.?® The programme’s
current status is unclear. On the other hand, the
Heron 2 was contracted in 2021 and introduced
into service in 2022.%

Navy Heron 1/2s are primarily oriented
towards maritime-surveillance missions, given
that 342 Squadron is based in Kochi, Kerala, along
the south coast, 343 Squadron is based on the west
coast in Porbandar (with detachments operating
from the Andaman Islands) and 344 Squadron is
also based along the southern coast in Uchipuli,
Tamil Nadu. The navy also operates MQ-9B Sea
Guardians from this base.

These UAVs have been operated under lease
by the navy since 2020, though they are unarmed.
Following the signing of a 2024 contract with
General Atomics, the navy is due to acquire an
additional 15 Sea Guardians, with the air force
and army each due to receive eight MQ-9B Sky
Guardians.® Unlike the current Sea Guardians, the
new UAVs will be armed with AGM-114R Hellfire
IT missiles and GBU-39 Small Diameter Bombs.
Twenty-one of the 31 new UAVs will be locally
assembled, with deliveries scheduled for 2029-30.

The ongoing challenges with indigenous UAV
programmes and pressing operational require-
ments have likely influenced the decision to
acquire UAVs from the US. Domestic develop-
ment, however, remains a goal.® Initial attempts
to develop an indigenously designed MALE UAV
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An 1Al Heron 2 on display

at the Singapore Airshow
in Changi, 11 February
2020
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began in the 2000s with the Defence Research and
Development Organisation’s (DRDO) Rustom
1. However, despite boasting at least 65 flights,
interest in the Rustom 1 — with a maximum take-
off weight of 8oo kg and a ceiling of 6,096 metres —
has abated because of factors likely including the
limited ten-hour endurance and significant pro-
ject delays.®* Nonetheless, the DRDO has devel-
oped an armed variant of the Rustom 1.

A new UAYV, the Rustom 2, later renamed the
Tactical Airborne Platform for Aerial Surveillance
Beyond Horizon-201 (TAPAS BH-201), was devel-
oped from 2011 with the ambition to fix the limi-
tations of its predecessor and deliver 76 airframes,
mostly to the army.® The first flight took place
in 2016, the year originally planned as the pro-
gramme deadline. But while TAPAS BH-201 was
intended to have an endurance of 24 hours, and
a ceiling of 10,668 m, the system only achieved
18 hours and 8,534 m.” Furthermore, the pro-
gramme also faced numerous delays and signif-
icant cost overruns due to engine-related issues.
Consequently, in January 2024, the programme
was shelved.®

Recognising the challenges faced by the TAPAS
BH-201 programme, even before its cancellation,
the Aeronautical Development Establishment (a
laboratory of the DRDO) launched its own MALE
UAV programme in 2022, initially referred to as
the Single Engine Twin Boom (SETB) programme.
In 2023, the SETB was renamed the Archer-NG,
and a new airframe using lighter aerostruc-
tures was adopted. It has now completed engine
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ground run tests and low- and high-speed taxi

trials, with a first flight planned in 2025. It will
reportedly have an endurance of at least 18 hours
and a ceiling of 9,144 m.®

In 2023, the army and navy each acquired at
least two Adani Drishti 10 UAVs. This is the desig-
nation for the locally manufactured Elbit Systems
Hermes goo Starliner. Deliveries began in 2024.7°
Adani Defence and Aerospace and Elbit had pre-
viously agreed to form a joint venture with a 51:49
share split, which led to the establishment of the
first private UAV-manufacturing facility in India
in 2018, based in Hyderabad. The facility was
specifically established to manufacture aerostruc-
tures for the Hermes goo and to assemble Hermes
9oo kits provided by Elbit.”* However, the Drishti
10 programme has also had issues. While under-
going acceptance trials with the navy, a Drishti
10 crashed in January 2025 after communication
with the UAV was disrupted mid-flight.”

Beyond MALE ISR UAVs, recognising the
increasingly contested operational environment,
India has two LO and high-speed armed UCAV
projects — the Stealth Wing Flying Testbed (SWiFT)
and the Ghatak. The SWiFT was flown in 2022 as a
technology demonstrator powered by the Saturn
36MT turbofan engine, intended to test capabili-
ties including stealth technologies, autonomous
flight and high-speed landing. In 2025, the air force
decided to transform the technology-demonstrator
programme into a development programme, and
it is reported that further design changes are likely
for the intake, exhaust and weapons bay on the



one-tonne airframe, as well as the integration of a
new domestically developed engine.”

The SWiFT programme was initially supposed
to feed into the Ghatak programme, which would
have seen the development of a far larger, LO,
high-speed UCAV weighing between 13 and 15
tonnes.” However, likely owing to the challenges
of developing such a large UCAV, the SWiFT has
been prioritised as a stopgap solution until the
Ghatak is ready.” In contrast to the SWiFT, reports
indicate that the Ghatak is intended to fulfil a large
number of different roles, including ISR, target
acquisition, air-to-air combat, air-to-surface com-
bat, suppression of enemy air defence (SEAD) and
even MUM-T, implying it could operate alongside
current and future fleets of combat aircraft like
India’s other planned CCAs.7”®

For its part, Pakistan’s first MALE UAV was
almost certainly the China Aerospace Science
and Technology Corporation’s (CASC) CH-3A,
known locally as the Burrag, in the 2010s. Pakistan
possibly began operating the Burrag in 2013, when
they were reportedly deployed to conduct ISR
missions over the Federally Administered Tribal
Areas, where al-Qaeda and Taliban militants were
known to operate.”

Possibly drawing inspiration from the Burrag,
Pakistani company Global Industrial Defence
Solutions (GIDS) developed the smaller Shahpar-I,
which shares visual similarities with the Burraq.
Its most recent variant is the larger Shahpar-1I.
First shown at the Pakistan Day Parade in 2021, its
service status remained unclear until early 2024,
when it was shown in a video released by the
Pakistan Air Force (PAF).”8 A further variant, the
Shahpar-111, is currently under development, offer-
ing several performance improvements, includ-
ing greater endurance and payload.

The United States’ restrictive export policy
on UAVs led Pakistan to look to China to meet its
emerging requirements.” As well as the CH-3A,
by the mid-2010s Pakistan had also received the
Chengdu Aircraft Industrial Group (CAC) Wing
Loong I, evidence of which appeared in 2016 when
crash footage of the type emerged. Wing Loong-
type UAVs were also visible in satellite imagery
of the PAF air base at Mianwali in 2017 and 2018,
with a gap until they were next observed in
2021.* The more capable Wing Loong II was first
seen on satellite imagery at the same air base in
2021. Along with greater endurance, this variant
may also be fitted with a SAR suite. The UAVs’
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possible basing in Mianwali in the state of Punjab,
relatively near to the LoC, is indicative of the role
the UAVs are intended to fulfil.

In contrast to the PAF, the Pakistani Army
opted for the CASC CH-4B, which it began oper-
ating in 2021 from Bhawalpur Air Base.

However, from 2023, Pakistan also began
operating Turkish UAVs, likely as a result of
the deepening defence ties between the two
countries over the previous two decades. In
2021, an agreement was signed between Turkish
Aerospace Industries (TUSAS) and Pakistan’s
National Engineering and Scientific Commission
(NESCOM) to cover the local manufacturing of
the TUSAS Anka, though it is unclear how far
this has progressed.®* The first Baykar Bayraktar
TB2 was introduced in 2023, followed in 2024 by
the delivery of the Bayraktar Akinci.

It seems apparent that regional governments
have not, overall, acquired HALE/MALE UAVs
solely for their persistent ISR capabilities. Many
of the aforementioned HALE/MALE UAVs
are armed and capable of conducting ground-
attack missions, able to loiter over a specific area
for extended periods of time and launch guided
weapons. Other types of UAVs, such as one-way
attack UAVs (OWA UAVs), have also been used
by governmental and non-governmental actors
within and outside the region to achieve a kinetic
effect. However, OWA UAVs are also being spe-
cifically developed and introduced for missions
requiring precision strike and/or the capability to

overwhelm enemy forces.

Precision strike

The development of long-range precision strike is
increasingly being prioritised in the Indo-Pacific.
Recently, interest in using uninhabited systems
for long-range attack, suppression or destruction
of enemy air defence (SEAD/DEAD) using OWA
UAVs is emerging as a common area of focus.
Numerous domestic programmes have begun,
but it remains to be seen how acquiring and/or
producing these UAVs at scale will be realised.

In addition to acquiring the AeroVironment
Switchblade 300 in 2024, Australian firm Innovaero
is developing the One-Way Loitering (OWL)
series of OWA UAVs which were initially tested
by the Australian Army in 2023 and 2024. The
OWL-B was the first type unveiled and has a 200

km range, a 100-minute endurance and a 6.8 kg
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warhead. The OWL-A was first unveiled in 2025
and has a more limited range of 45 km and a
smaller 1.5 kg warhead, but has an ISR capabil-
ity. Another system, OWL-X, was also unveiled
in 2025 but little detail has been released, beyond
that it is larger than the OWL-B.*

Further north, Japan’'s Self-Defense Force
plans to procure UAVs for operations in line
with its Synchronized, Hybrid, Integrated and
Enhanced Littoral Defense (SHIELD)
layered coastal-defence concept. SHIELD seeks to

multi-

integrate uninhabited systems — UAVs, uninhab-
ited surface vessels and uninhabited underwater
vehicles (UUVs) — under a centralised system to
better coordinate responses to a potential inva-
sion. As part of this effort, the JSDF plans to
acquire land-based and shipborne UAVs, includ-
ing OWA UAVs.®

In terms of land-based UAVs, Japanese pro-
curement focuses on three categories of OWA
UAVs: Type One, designed for attacking ground
targets; Type Two, for sea and ground targets;
and Type Three, for longer-range attack missions
facilitated by a SATCOM link.% The JGSDF is
reportedly considering the IAI Rotem L, UVision
HERO 120 and Elbit SkyStriker for this require-
ment.® The JASDF is also expected to procure
OWA UAVs designed to target adversary ves-
sels.® For shipborne UAVs, the JMSDF plans to
acquire two types: an anti-ship OWA UAV sim-
ilar to the Type Two and an armed UAV.* The
latter may include Shield AI's V-BAT, which, in
its MQ-35A variant with the US Navy and Marine
Corps, is capable of launching munitions such as
Northrop Grumman’s six-pound Hatchet minia-
ture precision-strike weapon.®

In parallel, Tokyo is also conducting opera-
tional demonstrations of larger UAVs capable of
ISR, EW and ground-attack missions, including
Turkiye’s Baykar Bayraktar TB2 and Israel’s IAI
Heron 2.% These UAVs are being considered as
potential replacements for crewed ISR and attack
helicopters due to the risks to these platforms
because of a more contested operational environ-
ment.® At the same time, minimising or remov-
ing the risk to aircrew is a requirement driver for
Japan, because the country also faces a shrinking
demography and an increasingly pressing lack of
human resources.

Precise procurement planning will be neces-
sary, especially as Japan lags behind other major
states in UAV development and deployment.
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While Japan has been conducting UAV-related
research and development (R&D) since the early
2000s, including with the Fuji TACOM, its UAV
capabilities have been mainly limited to small
platforms with restricted payloads.® This is
largely because demand within the JSDF remained
low, as the tactical value of UAVs was considered
questionable. The high per unit production costs,
stemming from the JSDF being the sole buyer,
also discouraged private-sector participation.

Japan is now seeking to reverse this through
domestic UAV production, to support its
defence-industrial base, bolster supply-chain
resilience and better ensure sustained combat
effectiveness. By approximately 2032, Tokyo aims
to accelerate the development and deployment of
UAVs tailored to Japan's geographic features.s
Achieving this objective will require the govern-
ment to overcome several challenges, including
barriers to private-sector entry due to low prof-
itability and strict export controls, both of which
limit customers to the JSDF. The Takaichi admin-
istration is set on reforming Japan's defence-
export policy to tackle the issue.”” Japan is also
eyeing the expansion of UAV exports through
foreign-assistance schemes such as the Official
Security Assistance programme.%

In South Korea, UAVs will provide ISR as part
of the Korea Massive Punishment and Retaliation
leg of the country’s Three Axis strategy, but they
are also being considered as strike vehicles. The
army already operates corps-level, division-level
and battalion-level UAVs. The corps-level UAV, the
KAI RQ-101 Songgolmae, is specifically intended to
provide targeting information for corps artillery
forces, possibly having supplanted the IAI Searcher
in this role.%” KAI is developing a new corps-level
UAV. Having been contracted in 2012 and begin-
ning its conceptual-design phase in 2021, the new
UAV remains a prototype at time of writing.*® It
will reportedly have a maximum take-off weight
of 1,700 kg, an endurance of at least 12 hours and a
SAR, offering real-time target tracking, a capabil-
ity that is not met by the Songgolmae.”

However, the army is not the only service
operating UAVs in the target-acquisition role. The
navy signed a contract with Schiebel in 2024 for
the delivery of the Camcopter S-300.%® The S-300 is
intended to complement the Camcopter S-100. It
may also allow the navy (and the marine corps) a
new, uncrewed airborne target-acquisition capa-
bility and additional anti-submarine capability, as
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A Schiebel Camcopter
S-100 UAV on display
during ADEX in IIsan,
Goyang, South Korea,
20 October 2025
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the S-300 is capable of carrying ASW sonobuoys.
This UAV may also complement the army’s
land-based UAVs in monitoring the northwest-
ern islands, launching from either navy ships or
marine-corps bases.”

Beyond their role in target acquisition, OWA
UAVs will also likely be utilised for precision
strikes. To bolster the air force’s IAI Harpy OWA
UAVs, new OWA UAV programmes are ongoing.
OWA programmes began as early as 2020 when
South Korea signed a fast-track contract with
LIG Nex1 for the Multi-Purpose Drone/Direct
Collision Strike Drone, later renamed the Small
Reconnaissance-and-Strike Drone, an OWA UAV
with a payload that can be reconfigured for ISR
and strike missions.™*

The KAL-ASD KUS-SX is another OWA UAV
currently in development. Both UAVs have been
spotted in military parades and press-release foot-
age from 2024 onwards, but their operational status
remains uncertain. The KUS-SX, in addition to ful-
filling an ISR and strike role, will also fulfil a SEAD
and EW role.”* The Harpy also fulfils a SEAD role.
In this capacity, it can be assessed that OWA UAVs
capable of SEAD missions may play a role in the
Kill Chain and the Korea Massive Punishment and
Retaliation legs of the Three Axis strategy.

The Defense
Administration (DAPA) also began a new pro-

Acquisition Program

gramme titled ‘Development of a Medium-Range
Loitering Munitions with LEO Satellite Data Link’,
set to run until September 2026. Highlighting the

country’s current limited ability to mass-produce

UAVs at scale, the programme aims to improve
mass-production capacity and to develop a UAV
with a maximum take-off weight of 150 kg, a
range of 1,000 km, a ceiling of 5 km and an endur-
ance of ten hours.**

More recently, KAL-ASD unveiled the
KUS-FX at ADEX 2025. Blurring the lines between
long-range OWA UAV and cruise missile, the
KUS-FX is capable of being launched from a
multiple-barrel rocket launcher. It has a maxi-
mum take-off weight of 226 kg, an endurance of
1.5 hours, a ceiling of 6,000 m and a 1,300-newton
thrust turbojet engine allowing it to reach maxi-
mum speeds of Mach 0.6 to 0.7. The KUS-FXis spe-
cifically intended to be a modular platform, fitted
with EO/IR sensors for ISR and target-acquisition
missions, EW systems for jamming missions,
radar cross-section amplifiers for decoy missions,
and presumably a warhead for strike missions.

Also at ADEX 2025, two new OWA UAVs were
unveiled by KAL-ASD - the Small and Medium
Loitering Munitions. The Small Loitering
Munition has a maximum take-off weight of 25
kg, an endurance of 2.5 hours and a 50 km range.
It has an image-based seeker and is reportedly
intended to be capable of swarming and satu-
rating the airspace and enemy defences. The
Medium Loitering Munition is heavier at 150 kg,
with a longer endurance of ten hours and a longer
range enabled by SATCOM.™ Alongside domes-
tic development programmes, South Korea is also
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looking to acquire foreign-design OWA UAVs. In
2024, a contract was signed with WB Group for
200 Warmate 3s.7

In addition to the Three Axis strategy, South
Korea stood up the tri-service Drone Operations
Command in 2023. Following repeated intrusions
by North Korean UAVs, the Drone Operations
Command will be responsible for ‘responding
to enemy UAVs through surveillance, reconnais-
sance and potential strike operations, among
other military actions’.”> The Drone Operations
Command operates a variety of sSUAS and OWA
UAVs along the border with North Korea, includ-
ing the Sungwoo S-Bat and the KUS-SX.*¢ Despite
its small size, the S-Bat has reportedly been flown
deep into North Korean airspace and may have
even been captured by North Korean forces.*”

KAL-ASD is also developing a small, LO flying-
wing UAV. The designation of this system remains
unknown, but it has been spotted in recent mili-
tary parades and in press-release footage related
to the Drone Operations Command.**®

A similar, but far larger, LO UAYV, the KUS-FC,
was being developed by KAL-ASD. This UAV
shares some visual similarities with the unnamed
LO flying-wing UAV.** The KUS-FC was intended
to operate both as a CCA and as an independ-
ent UCAV, with a small-scale demonstrator, the
Kaori-X, being developed from 2010 onwards.
However, funding for the programme was even-
tually withdrawn in 2024."™

For Taiwan, denial, asymmetric and precision-
strike capabilities will become important should
an invasion attempt begin.*** ‘[Taiwan’s] Armed
Forces is continuously refining the joint opera-
tional command mechanism, developing various
long-range precision strike weapons, and inte-
grating ISR measures to form a kill chain, to attack
the centres of gravity and key nodes of the ene-
my’s landing operations, thereby disrupting and
impeding their planned operations and tempo
and ultimately thwarting their missions.”*3

In this regard, MALE, shipborne and ISR
UAVs continue to be used for ISR and target-
acquisition missions, while attritable UAVs are
useful for attempting to overwhelm enemy forces.
The 2025 National Defense Report highlights the
role of UAVs in precision strike.”

The Air Force Air Defense and Missile
Command’s NCSIST Chien Hsiang OWA UAV has
been developed with this role in mind, intended
to perform SEAD/DEAD missions — equipped
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with a radio-frequency (RF) seeker — as well as
decoy missions. In its SEAD/DEAD capacity, the
Chien Hsiang reportedly does not require a human
in the loop and can fly to a preset location and
automatically search for RF emissions.”> The
Chien Hsiang was unveiled in 2017, with a con-
tract signed in 2019."® Some reports suggest it
may have an endurance of five hours and a range
of 1,000 km and that 12 Chien Hsiangs can be car-
ried and deployed from a single truck-mounted
launcher system."”

Further variants of the Chien Hsiang are
currently being developed with imaging- and
GPS-guidance capabilities, intended to compli-
cate possible countermeasures.”® The imaging-
guidance variant will be capable of image tracking
and is intended to conduct attacks against fixed
and mobile targets. The gimbaled camera likely
enables it to conduct human-in-the-loop attacks
as well as ISR missions if needed.”® Meanwhile,
the GPS-guidance variant is intended to conduct
attacks on large, fixed or slow-moving targets.
These variants, still in development, may have
larger warheads intended to destroy high-value
assets such as enemy vessels.

Alongside the Chien Hsiang, Taiwan is working
more broadly to greatly increase its stockpile of
medium- and short-range UAVs. These UAVs are
likely to play a role in attempting to saturate the
airspace over the Taiwan Strait and overwhelm
enemy vessels. While the NCSIST is responsible
for manufacturing 700 ‘military-grade” UAVs, the
Drone National Team has the crucial role of over-
seeing the mass acquisition of ‘commercial-grade’
UAVs for military use and coordinating relevant
industrial partners and public—private partner-
ships to ensure the required quantities can be
delivered to end users. Taiwan arguably increas-
ingly recognises the need to shore up its industrial
base and build stockpiles through domestically
produced platforms, as well as the inherent lim-
itations of relying on foreign-sourced systems.™
Created in 2022, the Drone National Team has
been tasked with facilitating an annual produc-
tion rate of 180,000 UAVs by 2028. However, only
8,000 to 10,000 UAVs were manufactured in 2024.

Production capacity was limited by struc-
tural challenges, owing to high manufacturing
costs and few domestic or foreign orders, which
prevented the realisation of economies of scale.
In the 2023 National Defense Review, despite
the pledge to allocate 80% of UAV production



to its manufacturing sector, the government had
by then only planned to acquire approximately
8,000 UAVs between 2022 and 2028. In real terms,
reports suggest the government had only ordered
4,000 UAVs by 2024."*

Taiwan struggles to manufacture sensors,
communications systems, positioning systems
and flight-control systems, and remains reliant
on foreign suppliers.’>> Moreover, despite being
a global leader in semiconductor manufacturing,
Taiwan has to rely on semiconductor chips sup-
plied by foreign firms such as Qualcomm and
Nvidia, often at higher prices, when manufac-
turing UAVs. The historical lack of domestic or
foreign demand has limited growth in the UAV
industry and disincentivised other Taiwanese
firms from investing in the sector and expanding
capacity to manufacture chips or components for
UAUVs, thereby keeping costs high.

Where other governments building up their
UAV industry can and have sourced Chinese com-
ponents to help keep manufacturing costs down,
especially when it comes to critical components
such as payloads and communications systems,
Taiwan cannot afford to build a supply chain
around Chinese goods and Chinese critical raw
materials — crucial for the manufacturing of bat-
tery cells and electric motors.”»» However, Chinese
components have already reportedly been found
in Taiwanese UAVs. In May 2025, reports emerged
of Chinese communications modules and SD
cards integrated onto the NCSIST Albatross 11, also
known as the Rui Yuan 11.*+ At the time, Taiwan
had yet to acquire any Albatross Ils, but they have
since ordered 36 Albatross Ils, presumably after
the Chinese components were replaced, and these
are set to be delivered between 2026 and 2029.
The Albatross 11 will have electronic intelligence
sensors, reaffirming the importance now placed
on SIGINT capabilities. It has an endurance of
16 hours and a maximum range of 2,000 km. Its
frequency-hopping communications system and
multi-band navigation antenna are both intended
to improve its resistance to jamming and its
overall survivability.**

Recognising the limitations of its current UAV
industry, severalinitiatives are being implemented.
The Ministry of National Defense established the
Defense Innovation Office, with uncrewed sys-
tems, counter-uninhabited aerial systems, Al and
information security as priority investment areas.
NCSIST, alongside the Ministry of Economic
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Affairs’ Asia UAV Al Innovation Application R&D
Center (which offers companies a flight-testing
centre), is constructing the Aerospace and UAV
Industrial Park to accommodate prospective
companies.’* The Ministry of Economic Affairs
has also created the Taiwan Excellence Drone
International Business Opportunities Alliance to
promote technology sharing within the industry,
provide subsidies for R&D on chips necessary for
UAVs, such as for Al imaging and flight control,
and boost export opportunities.’”

Exports could be a promising avenue to pro-
mote further demand in the Taiwanese UAV
industry. The US remained the primary export
destination for Taiwanese UAVs between 2023
and 2025, but from late 2024 onwards, there
was a spike in orders from the Czech Republic,
Germany and Poland. However, as with domes-
tic opportunities, export opportunities remain
limited by high production and unit costs which
hinder price competitiveness, limit production
capacity and create uncertainty surrounding
long-term demand.**

Importantly, however, in a sudden shift,
government-procurement tenders in 2025 indi-
cated the Ministry of National Defense now plans
to acquire 48,750 UAVs by 2027, ranging from
short-range and long-range first-person view
UAVs to medium-range and long-range fixed-
wing OWA UAVs, and long-range VTOL
fixed-wing UAVs, all of which are likely intended
for ISR and strike missions.” The plan to increase
UAV acquisition by more than tenfold in the next
two years may help firms achieve greater econ-
omies of scale. Whether the industry can scale
production fast enough to meet the expanded
number of orders remains to be seen.

In 2025, NCSIST revealed the Mighty Hornet
series. The Mighty Hornet I appears to be a modi-
fied Chien Hsiang, seemingly the new designation
for the imaging-seeker variant of the OWA UAYV,
with its RF seeker replaced by an EO/IR camera on
a gimbal.”® On the other hand, the Mighty Hornet
II is an X-wing VTOL OWA UAV intended to
destroy armoured vehicles. The Mighty Hornet 111
also features an imaging-seeker, a range of more
than 50 km and an endurance of more than 40
minutes.”> The Mighty Hornet IV is a collaboration
between NCSIST and the US company Kratos.
The Mighty Hornet IV is essentially a Kratos
MQM-178 Firejet target UAV fitted with exter-
nal, underwing warheads and an EO/IR payload
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The NCSIST Mighty Hornet

Iland the Kratos—NCSIST
Mighty Hornet IV on
display at the Taipei
Aerospace & Defense
Technology Exhibition in
Taiwan,

17 September 2025

Photo by I-Hwa Cheng/AFP
via Getty Images

developed by NCSIST. It is primarily intended to

engage helicopters and landing craft, as well as
to conduct decoy missions. In its anti-ship role,
the Mighty Hornet IV will likely be used alongside
anti-ship missiles in a “high-low” mix.*3* Blurring
the lines between OWA UAVs and cruise missiles,
the Mighty Hornet IV has a reported range of up
to 1,000 km.™33

While the Chien Hsiang is intended to be oper-
ated within enemy airspace to saturate or disable
enemy air defences and attack vessels moving
through the Taiwan Strait, smaller OWA UAVs
such as the Anduril ALTIUS-600M-V and the
AeroVironment Switchblade 300 (both acquired in
2024) will likely be used on enemy forces land-
ing on Taiwan’s beaches in the post-landing stage
alongside other small OWA UAVs, given their
shorter range.”*

Indian operations on 8 May 2025 saw the
armed forces flying IAI Harpy and Harop OWA
UAVs towards major cities in Pakistan such as
Karachi and Lahore. Pakistan then launched its
own attacks on 9 May, targeting Indian military
sites. Tit-for-tat attacks continued until 10 May.*»
Pakistan may have utilised the Baykar-NASTP
YIHA-III OWA UAYV, built from an anti-tank
guided missile, with an EO/IR camera added for
targeting and wings and stabilisers for improved
flight characteristics.”* Both countries likely used
their OWA UAVs and decoy UAVs to saturate air
defences. Both countries also used the BrahMos
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and Fattah missile systems. Press reporting indi-
cated that Indian attacks damaged the various
Pakistani air bases targeted on 9—10 May, with
UAVs possibly involved in the attacks.’”

Even before the 2025 conflict, there was some
Indian recognition of the need to prioritise OWA
UAVs. In 2023, the Indian company Economic
Explosives Ltd was contracted by the army to
deliver 480 Nagastra-1IR OWA UAVs, with deliv-
eries completed by late 2024.® The Nagastra-1R, a
recoverable OWA UAV, is equipped with an EO/
IR sensor and GPS guidance, has an endurance of
60 minutes, a ceiling of 4.5 km and a range of 15
km (with operator control) or 30 km (with human-
on-loop).” It is unclear whether Nagastra-1Rs
were utilised during the conflict, but new variants
of the UAV are currently being developed.

On the other hand, in 2024, Pakistan unveiled
its GIDS Blaze series at IDEAS 2024, though it is
unclear if the OWA UAVs are operational. The
Blaze-25 is the smallest in the series, weighing 25
kg, with an endurance of 60 minutes and a range
of 75 km. The Blaze-50 has the same endurance but
weighs 50 kg and has a range of 180 km, while the
Blaze-75 has a longer endurance of 240 minutes,
a heavier weight of 75 kg and a more extended
range of 500 km.™*

In much the same way that UAVs allow
regional players an additional means of preci-
sion strike, CCAs can augment existing combat
aircraft. Though the technology and concepts are



still in their infancy, regional players have pur-
sued these programmes, with ambitions to intro-
duce CCAs in the near future.

Manned-unmanned teaming

CCAs offer regional players not only the oppor-
tunity to increase their combat aircraft’s lethality
but also more flexible mission planning, given the
modularity of CCAs and their payloads. However,
for Japan and South Korea, CCAs are a necessity,
a means to maintain combat effectiveness amid
severe demographic decline. South Korea has
particularly focused on the MUM-T concept and
begun numerous MUM-T programmes with the
aim of having UAVs operating alongside combat
aircraft but also alongside helicopters, ships and
combat vehicles. However, the various CCA pro-
grammes are still in their infancy and will only
see initial flights and integration work begin
within the next few years at the earliest.

The ability to engage threats at greater range
was a central element of Australia’s 2024 NDS,
and uninhabited systems, in particular CCAs, will
likely play an increasing role in providing such
capability. When it comes to CCAs, Canberra is
arguably among the most advanced in the region.
The RAAF’s Project Air 6015 covers the acquisi-
tion of a CCA, and the Australian Department

of Defence has been funding the development
of the Boeing Australia MQ-28 Ghost Bat since
2019. Originally known as the Airpower Teaming
System, the RAAF had initially rejected the Boeing

proposal, but political support overrode the lack
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of service interest. So far, AUD1bn (USD640 mil-
lion) has been invested in the programme, cover-
ing the development of eight Block 1 and three
Block 2 MQ-28s.14* As of November 2025, 126
flights had been carried out, totalling 126 hours.
As of late 2025, planning was also under way for
an air-to-air engagement using a Raytheon AIM-
120 Advanced Medium-Range Air-to-Air Missile
carried on an external pylon, since the Block 1
and 2 MQ-28s do not have an internal weap-
ons bay. The next steps in Air 6015 may include
further orders for the MQ-28, but other CCAs
could additionally figure in air-force thinking. A
yet-to-be-ordered Block 3 version with a larger
wing and greater combat radius is also being dis-
cussed. Government and industry are also keen to
export the MQ-28, with the CCA being pitched in
the US and Europe, including Germany and the
United Kingdom.

Japan has begun initial development of CCAs,
with the Acquisition, Technology & Logistics
Agency — an agency of the Japanese Ministry of
Defense — in the lead since 2022."4* These UAVs
are intended to operate alongside next-generation
combat aircraft and, potentially, in-service com-
bat aircraft types.'#

Several domestic companies are develop-
ing their own concepts: the Mitsubishi Heavy
Industries ARMDC-20X, the Kawasaki Heavy
Industries Collaborative Support Aircraft and
Subaru’s experimental remote-controlled sup-
port aircraft.’# These projects, however, are at a
comparatively early stage, with performance and
roles still to be clarified.
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An RAAF MQ-28 Ghost Bat
UAV on display during the
Australian International
Airshow at Avalon Airport
near Melbourne,

28 March 2025

Photo by Paul Crock via
Getty Images
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Tokyo is also pursuing CCA development
with the US and other partners, including a
reported partnership with the US to join its CCA
programme in January 2024 and building on the
December 2023 US-Japan agreement to integrate
Al and machine learning into UAV systems.'#
Tokyo is also taking part in a trilateral CCA initi-
ative with the US and Australia, having signed up
in May 2024."4

South Korea has heavily invested in MUM-T.
DAPA established a new MUM-T research cen-
tre in Changwon City in November 2025 focused
on further development of the autonomous,
command-and-control (Cz2), sensor fusion, target
identification, and datalink and communications
technologies necessary to enable MUM-T.™#7

Across the three services, the army’s 7oth
Brigade has been tasked with testing uninhab-
ited ground vehicles, UAVs and sUAS alongside
the 1st Division of the marine corps. The navy’s
5th Flotilla will test mine-searching UUVs and is
currently planning to develop a UAV carrier. The
air force, meanwhile, has several MUM-T and
CCA programmes.'

KAI'was awarded a contract in 2021 to develop
MUM-T systems to allow helicopters such as the
KUH-1 Surion to operate alongside UAVs."# The
technology developed for the Surion will then be
adapted for the KAI FA-50 Fighting Eagle, which
will serve as the initial demonstrator for CCA tech-
nology, to be followed by the KAI KF-21 Boramae.
The goal is to have operational CCAs by 2030."°

KAI will test its Adaptable Aerial Platform-150
(AAP-150), an attritable type of CCA, with the
Fighting Eagle between 2025 and 2028.%5" The AAP-
150, unveiled in 2021, is a turbojet-powered 150
kg-class airframe. Its operational concept is cen-
tred on entering contested battlespaces ahead of
crewed aircraft as well as fulfilling a SEAD/DEAD
role. It will reportedly have a maximum take-off
weight of 150 kg, a 24 kg payload capacity, a 1,112-
newton thrust turbojet engine allowing it a maxi-
mum speed of Mach 0.6, and a range of 400 km."s

The AAP-150 is designed with a modular pay-
load, enabling it to carry out ISR, EW, decoy and
battle-damage assessment missions. Initial plans
will see the AAP-150 being operated directly with
crewed aircraft, but future iterations foresee four
AAP-150s teamed with larger, fighter-equivalent
CCAs, with four operating along with the crewed
aircraft.’s> Other attritable CCAs being developed
include the KAL-ASD KUS-RP, with a maximum
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take-off weight of 200 kg. The KUS-RP is meant
to be launched from an aircraft, rather than a
launcher like the AAP-150, and is also planned to
operate alongside larger CCAs.’* However, the
status of this platform is unclear.

There are also several larger, fighter-
equivalent CCAs currently under consideration.
KAL-ASD unveiled a full-scale prototype of its
Low Observable Wingman Unmanned System
(LOWUS) in 2025, having begun development in
2021." While its exact specifications have yet to
be revealed, KAL-ASD has previously showcased
the KUS-LW concept, which shares some visual
similarities with the LOWUS. The LOWUS has a
maximum take-off weight of 5,700 kg, a payload
capacity of 500—-600 kg allowing it to carry two air-
to-ground weapons, an endurance of over three
hours and a maximum speed of Mach 0.85. It is set
to begin flight-testing in 2026 and MUM-T trials in
2027. The Block 2 version of the CCA, currently in
development, will be larger, carrier-capable, and
fitted with an engine capable of afterburning.*

KAI also has its own larger, fighter-equivalent
UAV project, known simply as the Unmanned
Combat Aerial Vehicle (UCAV), which is intended
to operate alongside the AAP-150 as part of the
Next Generation Aerial Combat System (NACS).
NACS-1 will see AAPs operating alongside
crewed aircraft; NACS-2 will see AAPs and the
KAI UCAV operating alongside crewed aircraft
with communications satellites facilitating com-
munications and data exchanges; and finally,
NACS-3 will see enhancements to the Al and
data-fusion systems, as well as improvements to
the crewed aircraft (the Boramae) and the CCAs’
overall stealth.'s?

The UCAV, which is unlikely to be its final
name, will reportedly have a maximum take-off
weight of 5,420 kg, an operational range of 2,590
km and an 18,237-newton thrust turbofan, allow-
ing it to reach Mach 0.85. The plan is that the
UCAV can conduct the same missions as the AAP-
150, as well as conduct air-to-air and air-to-ground
combat, with its AESA radar and electro-optical
targeting system (EOTS).>s® Its internal weapons
bay may allow it to carry two air-to-air missiles,
four GBU-39 Small Diameter Bomb-sized guided
bombs, or potentially even AAP-150s."%

A new, comparatively large CCA was
unveiled by KAI at ADEX 2025, designated the
Medium CCA (MUCCA). It will reportedly have
a maximum take-off weight of 5,420 kg, a payload



capacity of 1,200 kg, a ferry radius of 2,590 km, a

combat radius of 926 km, and be powered by an
18,237-newton thrust engine. Listed capabilities
include air-to-air and air-to-ground combat, with
the system reportedly capable of being fitted with
an AESA radar, an infrared search-and-track sen-
sor, or an EOTS. The MUCCA is intended to oper-
ate with the Small Unmanned Combat Aircraft
(SUCA), a smaller, modular and attritable CCA
with a maximum take-off weight of 220 kg.'*®
Given the similar specifications of the KAl UCAV
and KAI MUCCA, and the AAP-220 designation
given to the SUCA, these may be new iterations of
the UCAV and AAP-150.

Outside of the air force, the marine corps
may also operate OWA UAVs dubbed the Air
Launched Effect alongside its MAH-1 Marineon
light attack helicopter. In 2021, KAI announced
plans to launch OWA UAVs from canisters fitted
onto the Marineon, with up to 17 launchable from
the helicopter (two canisters on the pylons, capa-
ble of carrying four each, plus nine individual
launchers on the helicopter’s fuselage). The devel-
opment will begin in earnest in the mid- to late
2020s. The OWA UAVs will have an endurance of
two hours, a maximum speed of 150 km per hour
and a 3 kg warhead.***

Given India’s recent combat experience,
CCAs may, in the future, play a role in New
Delhi’s ‘deterrence-by-punishment” posture, pos-
ing a greater air-to-air challenge, be it against
China or Pakistan. India currently has two major
CCA programmes — the air force’s Combat Air
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Teaming System (CATS) and the navy’s Naval
Collaborative Combat Air Vehicle (N-CCAV).

Hindustan Aeronautics (HAL) began scoping
work for the CATS programme in 2017, though
work accelerated after 2019."> That year saw HAL
showcase the CATS concept, with the British—
French SEPECAT Jaguar as the crewed C2 air-
craft for the CATS Air Launched Flexible Assets
(CATS ALFA) swarm/CCA UAV (under devel-
opment by HAL in association with NewSpace
Research and Technologies). The primary C2 air-
craft was referred to as the CATS Mothership for
Air Teaming Exploitation (CATS MAX), while the
ALFA-S has a 5-8 kg warhead and a role more sim-
ilar to that of an OWA UAV."% At Aero India 2021,
HAL revealed that the HAL LCA Tejas Mk1A will
be the designated CATS MAX aircraft, capable of
carrying three pods with four ALFA-Ss each.'*
Other aircraft such as the Sukhoi Su-30MKI Flanker
H could operate alongside the ALFA-S and India’s
other CATS CCAs, though this is unconfirmed.*s

The centrepiece of the CATS programme, how-
ever, is the CATS Warrior, which will be the larger,
fighter-equivalent CCA. The CATS Warrior scale
model was also first unveiled at Aero India 2021."%
Initial plans for a 2024 first flight were missed,
with the CATS Warrior full-scale demonstrator
having only conducted a first engine ground
run in January 2025.'” Moreover, further tests
have uncovered additional issues — the airframe
is larger, heavier and less stealthy than initially
planned, owing to its large tailplane and promi-
nent dorsal intake."®
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Two versions of the CATS Warrior have been
shown - the first displayed at Aero India 2021 and
the second at Aero India 2025. The basic airframes
of both versions are broadly similar. However,
the 2021 version has larger wings and stabilisers,
moderately swept wings, a larger and more for-
ward dorsal intake, and a more angular radome.
In contrast, the 2025 version is smaller, has mildly
swept wings, a dorsal intake further back and a
more conical radome.*®

It is unclear how the different versions’ spec-
ifications have changed, but recent reports sug-
gest the 2025 version has a maximum take-off
weight of 2,000 kg, a range of 300-800 km (based
on payload), an approximate ceiling of 9,000 m,
and two HAL PTAE-7 turbojet engines each
capable of 3,700-newton thrust and maximum
speeds of 700 km per hour.”> The production
variant of the CATS Warrior may have the 25,000-
newton thrust HAL HTFE-25 turbofan engine.”
The CATS Warrior will likely have air-to-air and
air-to-surface roles, capable of carrying weapons
in its internal bay (with a capacity of 310 kg) and
on its two external hardpoints (with a total capac-
ity of 340 kg).”

The CATS Infinity is a
ultra-high-altitude pseudo satellite which began

solar-powered,

development in 2017, capable of operating at alti-
tudes of 20,000 m, in the stratosphere, for up to
go days. It is an ISR and communications-relay
UAV with a SAR, a terrain-mapping camera and
a 4G/5G wireless network system, with additional
target-acquisition and tracking roles.’”? The CATS
Infinity and CATS HALE, unlike the aforemen-
tioned UAVs, are unlikely to operate alongside
crewed aircraft in combat missions or be operated
by the pilot/weapons-system officer in the crewed
aircraft. The CATS HALE will likely fulfil a persis-
tent ISR and ground-attack role, feeding targeting
information to the crewed aircraft and to wider
forces.”7+ It will have an endurance of 15 hours, a
range of 1,500 km and a ceiling of 15,240 m. These
are likely the specifications for the turbofan vari-
ant. The turboprop variant will likely have more
limited specifications.’”s

The navy’s N-CCAV programme began in
2023.7¢ However, the actual platform being
developed by the navy and NewSpace, dubbed
the Abhimanyu, was first unveiled at Aero India
2025. It was revealed that the Abhimanyu is cur-
rently four months into its concept-development
phase, and NewSpace intends to develop a dem-

98  ANIISS STRATEGIC DOSSIER

onstrator by 2026, with development set to be
complete by 2028. It will be sent ahead of the
crewed aircraft to detect and engage enemy
aircraft and will be capable of conducting ISR,
EW, attack, decoy and communications-relay
missions. Reports indicate that it will also be
swarm-capable.””7 NewSpace has been working
on Al/machine-learning-driven swarming tech-
nology for smaller UAVs over the past few years,
having also unveiled its Shahed equivalent, the
Sheshnaag OWA UAV, at Aero India 2025, with a
payload capacity of 25—40 kg, a range of 1,000 km
and an endurance of five hours.””®

Set to operate alongside the in-service MiG-
29K Fulcrum, the recently ordered Dassault Rafale
M and future indigenous carrier-based combat
aircraft, the Abhimanyu is described as ‘cost-
effective and expendable, with an emphasis on
rapid production’.””? It will have a maximum take-
off weight of 200 kg, a payload capacity of 25 kg,
a range of 1,000 km, an endurance of two hours,
a ceiling of 6,000 m and a 1,100-1,250-newton
thrust turbojet engine, allowing it a maximum
speed of 550 km per hour. This has raised con-
cerns about how well the Abhimanyu will be
able to operate alongside crewed combat air-
craft, which typically operate at faster speeds.
It is possible that the Abhimanyu will not be a
single platform, but a family of platforms with
varied capabilities.*®

Pakistan has no known CCA programme;
however, as it operates Chinese combat air-
craft such as the Chengdu J-10CE Firebird and
the Chengdu Aircraft
Aeronautical Complex JF-17 Thunder, and could

Corporation/Pakistan

potentially receive new, next-generation combat
aircraft if reports are to be believed, future access
to CCAs could be through Chinese programmes.

Conclusion

The Indo-Pacific has had to adapt to the shift-
ing strategic environment, evident not only in
the language of new planning documents but
also in the breadth of ambitious acquisition and
development programmes being undertaken.
Uninhabited systems form a considerable body of
these projects, whether for ISR or combat, across
a broad range of air-vehicle sizes and capabilities.
They are also viewed as a growing contributor
to deterrence and, should deterrence fail, as an
essential element of a war-fighting inventory.



The regional players covered in this chap-
ter are looking to employ, or are already using,
HALE/MALE UAVs for persistent ISR, maritime
surveillance, border surveillance and target acqui-
sition. Uninhabited combat air systems, be they
CCAs or UCAVs, are also being pursued.

However, attempts to indigenise these UAVs
have seen mixed success. Moreover, questions
have been raised about the future survivability
of HALE/MALE UAVs in a contested environ-
ment. These classes of UAVs, if not designed with
signature-management features, are potentially
vulnerable if operated against an opponent with
credible medium- to long-range air defence. In
part this is why countries such as India and South
Korea are also looking to develop stealthy UCAVs.

OWA UAUVs are increasingly seen as a viable
and cost-effective means of conducting preci-
sion strikes, with OWA UAVs also increasingly
seen as a means for enabling asymmetric over-
match. In fact, the use of UAVs in this context
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has already seen real-world application among
the case studies. The question remains whether
governments have the resources to acquire these
UAVs at the scale required to ensure their max-
imum efficacy and whether industrial bases can
produce the required quantities.

Australia, through the MQ-28 programme,
has and continues to gain experience in devel-
oping a CCA and may well be the first coun-
try, aside from China, to operationally deploy
this capability in the Indo-Pacific. Japan has
begun developing CCAs to operate alongside
new aircraft, while South Korea plans to have
CCAs operational by 2030, with attritable, mod-
ular CCAs introduced first, followed by larger,
fighter-equivalent CCAs. The Indian CCA pro-
grammes are an ambitious, multifaceted col-
lection that includes attritable CCAs. Such
ambition, however, has not always been met,
with domestic defence-aerospace programmes

sometimes running into substantial delays.
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Conclusion

Uninhabited systems in one guise or
another are becoming ubiquitous in
the inventories of armed forces. As
such, they are changing the charac-
ter of war. Uninhabited systems are
replacing a variety of crewed plat-
forms, supplementing others, and
will be operated in cooperation with
other piloted aircraft. While uninhab-
ited technology will be increasingly
important to and widely used by
armed forces, it will not be ubiquitous
in replacing crewed platforms, with
human involvement remaining vital.

Deterrence, similarly, is an endur-
ing element of conflict, either as a
national or an allied effort to dissuade
an adversary from taking a course of
action, such as an armed attack, com-
municating that the adversary would
stand to lose more than it would gain
from any aggression. Assessing capa-
bility and intent are supporting ele-
ments of deterrence, and intelligence,
surveillance and reconnaissance (ISR)
is part of the deterrence toolkit.

The United States is increas-
ingly looking to space as a domain
through which to provide ISR. The
ambition to provide moving-target
indication from orbit was one rea-
son the US Department of Defense,
in 2025, attempted to cancel the pur-
chase of the Boeing E-7 aircraft as the
air force’s next-generation airborne

early-warning aircraft.

Such an approach is far from risk
free, as evidenced by the counter-
space activities of Washington’'s peer
and near-peer rivals. This is one rea-
son why crewed and uninhabited ISR
aircraft will continue to play a role in
deterrence and in war.

Recent wars, however, have
underscored the vulnerability of
many current-generation uninhabited
aerial vehicle (UAV) designs to even
modest ground-based air defence
(GBAD). This is forcing changes to
tactics, techniques and procedures to
lower the risk to ISR UAVs. The adop-
tion of increased stand-off, as seen
in the war in Ukraine, reduces expo-
sure to GBAD but comes at a cost of
reduced sensor coverage or image
resolution. This generation of UAVs
nonetheless retains utility, including
in operations other than war, while
also supporting deterrence through
intelligence gathering. Moreover,
signature management, longer—range
sensors, and the introduction of
low-cost disposable or attritable ISR
UAVs will all play a part in provid-
ing greater survivability as well as
acceptable loss rates.

Much has been made of the use
of uninhabited systems in Russia’s
war of aggression in Ukraine. This
war, however, is not a template for all
future state-on-state conflict, nor for

drawing one-size-fits-all lessons as to
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the employment of uninhabited systems. It does
demonstrate, however, the utility of uninhabited
platforms as a vehicle for military adaptation.
Ukrainian ground forces used small first-person
view (FPV) UAVs to compensate for a lack of
artillery munitions. Both Kyiv and Moscow have
also increasingly used FPVs and loitering muni-
tions to extend the range of the killing zone to
tens of kilometres either side of the forward line
of contact.

FPVs along with one-way attack UAVs are
likely to be more widely adopted by armed
forces, though in the case of the former perhaps
for more limited applications.

The continuing importance of gaining supe-
riority in the air domain, and the implications if
that cannot be secured, as is apparent in Ukraine,
reinforce wider efforts to make even more use of
UAVs in combat roles. As well as ISR and air-to-
surface attack, the air-to-air role is now an aim.

Washington’s pursuit of collaborative combat
aircraft (CCA) is driven primarily by the grow-
ing air threat from China. CCAs both address
the need for greater combat mass and provide
greater lethality and survivability. They promise
lethality by offering additional weapon platforms
that can be deployed within or close to adversary
airspace, and survivability by allowing crewed
combat aircraft to be operated from behind the
relative security of uninhabited fighter screens.

For Europe, the attractions are much the
same, even if the lexicon and the roles some-

times differ. The United Kingdom’s autonomous
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collaborative platform (ACP), or France and
Germany’s ‘remote carriers’ (RC) or ‘Loyal
Wingman’, are all intended to provide greater
combat capability and capacity, while manag-
ing the threat to crewed aircraft. Germany’s
‘fighter-bomber drone’ requirement, meanwhile,
echoes earlier notions of the uninhabited com-
bat air vehicle (UCAV). The roles envisaged for
initial UCAV concepts in the early 2000s were
air-to-surface, with the air vehicle operating
independently of crewed combat aircraft.

Indo-Pacific and Middle East activity further
reflects the sustained interest in uninhabited sys-
tems. Near-term off-the-shelf purchases are often
being complemented by longer-term domestic
development ambitions.

As with the US, there is increasing interest
in introducing some of these systems to support
combat aircraft types already in the inventory,
rather than developing only ACPs or RCs as a
complement to the next generation of crewed
combat aircraft.

Uninhabited systems have emerged from a
niche air capability limited to ISR to now ranging
across many of the traditional roles of airpower.
Their utility is no longer in question, with the
addition of new designs and capabilities allowing
their employment in ever wider roles. The ease
with which the UAV system, nearly regardless of
size, can be modified, be this in terms of hardware
or often more likely software, also invites military
adaptation in war. As such their increasingly

broad place in military inventories is ensured.
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