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Under defence policy planning guidance, the
Albanese government has adopted a two-year cycle
of review for the delivery of a National Defence
Strategy and an Integrated Investment Plan. This
is designed to allow the government of the day
to reassess strategic and investment priorities
informed by an assessment of Australia’s strategic
circumstances and its defence capability needs.
This provides a clear policy framework to assess
and fill any defence capability gaps that arise.

Prime Minister Anthony Albanese has repeatedly
indicated that the Australian Government will
fund capability gaps in the Defence portfolio. In
response to demands from Australia’s US ally to
increase defence spending to 3.5% of GDP, the
Prime Minister noted his approach to defence pol-
icy: “what you should do in defence is decide what
you need, your capability, and then provide for it.
That’s what my government’s doing. Investing in
our capability and investing in our relationships.”

Atthe National Press Club in June 2025, Prime Min-
ister Albanese noted in relation to defence spend-
ing that: “What do we need? What is the capability
we need to keep us safe? Our capability will always
be supported, any submissions, by myself as Prime
Minister. Because our first order is to keep us safe
and we do that through capability... We will always
provide for capability that’s needed.”?

It is clear from the Prime Minister’s statement
that an assessment of capability for the Defence
of Australia is the foundation of his government’s
approach to Defence funding, not arbitrary per-
centages of GDP. The Albanese government is com-
mitted to assessing defence spending through the
defence policy planning process, culminating in a
new National Defence Strategy in 2026.

Prime Minister Albanese also noted the focus for
this process is identifying any potential capability
gaps and filling them. In response to a follow-up
question from Sky News journalist Andrew Clen-
nell during the National Press Club address in June
2025, the Prime Minister noted, “I've made it very
clear, we will support the capability that Australia
needs. I noticed in your question you haven’t put
forward one thing — one thing — that we should be
investing in that we’re not investing in.”?
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Overview and executive summary

The pathway for additional investment is therefore
well-defined: the identification of a clear capability
need for the Australian Defence Force as part of
National Defence. In reviewing current Defence
investment priorities and strategic guidance, there
is one very obvious capability gap that is currently
not prioritised and critical to defence capability
and the nation’s defence strategy: Integrated Air
and Missile Defence (IAMD).

IAMD is a critical part of effective deterrence and
essential for the Australian Defence Force (ADF) to
carry out a military strategy of denial as directed
by the 2023 Defence Strategic Review (DSR) and
endorsed by the 2024 National Defence Strategy
(NDS). Lessons from contemporary conflicts have
identified that ground-based air defence (GBAD) is
essential to an effective IAMD system.

For the ADF, the lack of effective ground-based air
defence and an IAMD system represents the most
critical gap in the achievement of Australia’s stra-
tegic goals.

In 2023, the DSR stated that the ADF was ‘not fit
for purpose’ for the strategic environment that
had evolved in the Indo-Pacific over the preceding
decade. IAMD was specifically singled out by the
DSR as an area that was lacking in ADF capability.
It noted that “Defence must deliver a layered inte-
grated air and missile defence (IAMD) operational
capability urgently” and that “missile defence
capabilities should be accelerated.” The Independ-
ent Leads of the DSR noted that Defence had not
prioritised this capability appropriately:

[W]e are not supportive of the relative priority
that the program was given. The program is
not structured to deliver a minimum viable
capability in the shortest period of time but is
pursuing a long-term near perfect solution at
an unaffordable cost.*

When the Australian Government announced its
implementation plan for the DSR, this sense of
urgency for IAMD was not reflected. However, six
priority areas were identified for implementation:
the AUKUS submarine program; long-range strike
and missile manufacture; ADF’s ability to operate
from Australia’s northern bases; workforce devel-
opment; partnership with industry; and deepening
diplomatic and defence partnerships.s



The continued deterioration of the Indo-Pacific
strategic environment and the lessons from the
conflicts in Ukraine and the Middle East since the
DSR was released have made it clear that IAMD
needs to be reassessed. In the implementation plan
for the 2024 NDS and Integrated Investment Plan
(IIP), it was clear that IAMD has not been acted on
with the priority allocated to it in the 2023 DSR or
as suggested in previous defence strategic guid-
ance going back to 2016. In addition, the focus of
the IAMD investment program within the IIP was
not restructured to focus on missile defence as the
DSR recommended.

Under the 2024 NDS and IIP, the current investment
pipeline massively favours sensors, integration and
command and control at the expense of active mis-
sile defence. At the same time, it pushes the fund-
ing for these capabilities into the latter part of the
decade, where funding is only aspirational.

This means that the ADF has a growing capability
gap. A gap that contemporary conflicts have high-
lighted is critical to homeland defence and force
protection.

The centrality of IAMD to Australia’s evolving
strategic landscape was highlighted by the Chief
of Defence Force (CDF), Admiral David Johnston,
in June 2025 when he acknowledged that the
nation needs to be prepared for the possibility of
prosecuting combat operations from its own soil.
He described this as a “very different” approach
to Australia’s military operations since the Second
World War.

To provide a platform for the conduct of operations
from Australia’s shores a robust ground-based air
defence (GBAD) capability is the central core of
homeland defence against air and missile threats.
It is the cornerstone of a layered defensive system,
providing a level of coverage and persistence that
cannot be matched by air or naval capabilities.

A robust GBAD capability allows for the ADF to
concentrate its air and naval assets to conduct
counter-air and strike missions deep into the battle
space, in support of air and missile defence or to
achieve broader tactical, operational and strategic
objectives. This is essential to providing depth to
the defence of the Australian continent and the
ADF’s strategically important northern base net-
work.

Australia’s current GBAD capabilities are inade-
quate to meet contemporary threats and to pro-
vide for homeland defence or force protection to
deployed forces. It lacks the scope and scale to
support a theatre-wide TAMD system. This means
that Australia’s approach to IAMD is less than the
sum of its parts, as many of the parts themselves
are missing.

In line with the DSR recommendations, the next
iteration of the NDS and IIP Australia must expand
in-service, off-the-shelf capability options to deliv-
er an effective and layered system of GBAD capabil-
ity to enable the ADF to field a robust IAMD system.
This must include C-UAS capabilities, cruise mis-
sile defence, intermediate-range ballistic missile
and hypersonic missile defence.

To deliver this system, the Australian Government
must prioritise capability investment in key areas.
This report provides both the strategic rationale for
this investment in the 2026 National Defence Strat-
egy and a roadmap towards the fastest and most
cost-effective investments for a robust ground-
based air and missile defence system — the missing
element in the establishment of an effective ADF
Integrated Air and Missile Defence capability.

For the Australian Defence
Force, the lack of effective
ground-based air defence
and an Integrated Air and
Missile Defence system

represents the most critical

gap in the achievement of
Australia’s strategic goals.
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Policy recommendations

B Prioritise IAMD and especially GBAD in the
2026 National Defence Strategy and Integrated
Investment Plan.

B Accelerate and integrate the ADF’s GBAD capa-
bilities in a tiered manner to provide practical
solutions from counter-UAS capabilities and
short-range air defence (SHORAD) through to
mid-tier and ballistic missile defence.

®  Expand the Army’s air defence capabilities by
providing the requisite workforce and funding
for GBAD. This should include the expansion
of the number of air defence regiments in the
Army and the integration of Army Reserve
force soldiers and subunits into the Army’s
GBAD capabilities.

B Prioritise in-service, off-the-shelf rapid deliv-
ery GBAD capabilities and investigate medi-
um-term adaptive solutions.

B To ensure that the system is more than a sum
of its parts and that it is integrated together in a
theatre-wide IAMD system, Defence must fund
effective integration as a priority effort.

To ensure that the system

is more than a sum of its

parts and that it is integrated
together in a theatre-wide
Integrated Air and Missile
Defence system, Defence must
fund effective integration

as a priority effort.
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Governance, |IAMD architecture
and program development

Provide a new model of governance for IAMD,
which ensures effective integration as a theatre
system of systems.

Transfer IAMD architecture design and inte-
gration to Joint Capabilities Group with requi-
site staff and funding to develop a short-term,
medium-term and long-term program design

Allocate necessary resources to the Vice Chief
of Defence Group, including appropriate tech-
nical staff, to provide for effective IAMD inte-
gration, including systems assurance.

Transfer program development for GBAD for
mid-tier and ballistic missile defence to the
Army.

Mid-tier Air Defence

Rapidly acquire the extended range (ER)
AMRAAM missile for the NASAMS system.

Rapidly acquire additional NASAMS Fire Units,
optimised for the use of the AMRAAM-ER mis-
sile — this includes CEA radars and Canister
Launchers.

Develop a mobile launcher for AMRAAM-ER
based on the in-service Bushmaster Protect-
ed Mobility Vehicle, matching the current
Hawkeye mobile launcher system for standard
AMRAAM.

Investigate the adoption of the SkyCeptor mis-
sile into the NASAMS system.



Air and Ballistic Missile Defence

Rapidly acquire the US Patriot system with
PAC-2, PAC-3 CRI and PAC-3 MSE missiles for
the Australian Army to deliver an off-the-shelf
proven BMD system.

As a mid-term adaptive solution:

B Pursue the adoption of the Australian CEA
Radar into the Patriot system, including
the certification of the kill chain for PAC-2
and PAC-3 missiles. This will enhance the
system’s performance and create an export
market opportunity for Australia’s indus-
try.

®  Pursuethe integration of Patriot Launchers
and missiles into the Australian NASAMS
system’s Fire Distribution Centres (FDC).
This will improve systems integration,
enable workforce reduction, and allow the
deployment of mixed batteries of NASAMS
with Sidewinder, AMRAAM, AMRAAM-ER
missiles with Patriot missiles and launch-
ers.

B Investigate the adoption of the next-gen-
eration US Army autonomous launching
system.

Short and Very Short-Range Air Defence
(SHORAD and VSHORAD)

Acquire AIM-9x Missiles for Army’s NASAMS
system as the current system is ‘fitted for’ but
not ‘with’ these missiles.

Introduce Skyranger air defence turrets onto
the Australian-built Boxer Combat Reconnais-
sance Vehicles to provide a mobile air defence
solution to the Army’s mechanised combined
arms teams and for VSHORAD missions.

Acquire the shoulder-launched Stringer mis-
sile system to provide for a soldier-portable air
defence solution (MANPAD).

Develop a highly mobile SHORAD system
based on the Stinger missile paired with a
remote weapons station for the Bushmaster
Protected Mobility Vehicle, replicating the
US Army Avenger System and/or M-SHORAD
Striker vehicle system.

GWEO

Building on the Statement of Intent on Integrated
Air and Missile Defense signed at the 2024 AUSMIN
meeting, Australia should:

®  Expand Australia’s GWEO mission to include
the production of surface-to-air missiles
through key componentry and eventually
whole missiles.

B  Improve local and regional missile readiness
and preparedness for the ADF, US Forces and
regional partners by developing Australia as a
regional hub for the maintenance and sustain-
ability of surface-to-air missiles through the
maintenance of missile and the certification in
Australia of test and evaluation capabilities for
AIM-120 AMRAAM family of missiles (used by
the RAAF and the Army’s NASAMS capability)
and the Patriot PAC-2 and PAC-3 missiles.

B  Identify with the US government and industry
key supply chain blockages in areas such as
seekers, warheads, and/or guidance systems
for either the AIM-120 or the PAC-3 missile, for
Australian companies to complement US pro-
duction.

B Investigate, in line with Japan, the assembly of
PAC-3 missiles in Australia.

B Develop a longer-term plan to produce either
the AIM-120 AMRAAM family of missiles and/
or the PAC-3 missile in Australia.

ASCA and DSTG

B Prioritise ASCA Mission and DSTG R&D pro-
grams on:
®  the development of laser and microwave
systems.

B development of a cost-effective and rapidly
replenishable missile interceptor.

B Investigate priority cooperation areas in
AUKUS pillar II on the application of:

®  JAMD integration.

®  Artificial intelligence for IAMD, including
analysing and interpreting track data, and
target identification for missile intercept
allocation.

Protecting the homeland: Accelerating ground-based air and missile defence for Australia
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Introduction

The need to defend
the homeland

In June 2025, the Chief of the Defence Force (CDF)
for Australia, Admiral David Johnston, acknowl-
edged that the nation needs to be prepared for the
possibility of launching combat operations from its
own soil, which he described as a “very different”
approach to Australia’s military operations since
the Second World War.¢ This is an acknowledgment
that in a major conflict or contingency, war may
very well come to Australia’s shores.

This assessment responds to the rapidly chang-
ing strategic circumstances that Australia, the
Indo-Pacific and the world are experiencing. As put
by Deputy Prime Minister and Defence Minister
Richard Marles, the nation is facing its “most chal-
lenging strategic environment since the Second
World War.”?

These circumstances are a result of a range of
changes to Australia’s strategic environment. In
the period following the Second World War, Aus-
tralia benefited from the United States’ provision of
uncontested maritime supremacy in Asia and a rel-
atively benign Indian Ocean region. Since 2013, the
strategic circumstances in Australia’s region have
undergone rapid change. The United States has
entered a period of relative decline as other major
powers, such as China and India, continue to rise in
global economic importance. As such, the era of US
hegemony has ended, replaced by a more multipo-
lar Indo-Pacific. Internationally, the revisionist
powers of Iran, Russia, China and North Korea have
used this changing power dynamic to challenge the
rules-based international order under which Aus-
tralia has flourished.

War has engulfed Europe with Russia’s illegal and
immoral invasion of Ukraine. Conflict in the Mid-
dle East has erupted on multiple fronts, including
between Israel and Iran, and China continues to use
military force and economic sanctions to coerce its
neighbours to reshape the Indo-Pacific in its own
image. China’s military expansion in recent dec-
adesisunprecedented in modern times. As Richard
Marles has noted, “What we have seen from China
is the single biggest increase in military capability
and build-up in conventional sense by any country
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since the end of the Second World War,”® “without
strategic reassurance.” This also includes the larg-
est nuclear buildup since the early days of the Cold
War.'® China now fields the largest military in the
world, including the largest navy by ship count,
with over 400 vessels, and continues to expand its
long-range strike options beyond the Indo-Pacific.

In another significant development in mid-2025,
Richard Marles acknowledged that “China’s ever
expanding war machine poses the greatest risk to
Australia and the region’s stability.”** He also pub-
licly acknowledged that “Australia’s continental
geography would become an issue in the event of a
US-China conflict.”*

Defence of the homeland is now a significant prior-
ity for the Australian Defence Force (ADF) and the
nation.

The last time this was a serious consideration was
during the Second World War, when northern Aus-
tralia was a major target, which saw at least 111 air
raids between February 1942 and November 1943.
The first and most significant of these raids was
on 19 February 1942, when 188 aircraft bombed
Darwin across two raids, the first by carrier aircraft
at 9:57 am and the second by land-based bombers
at 10:40 am. This combined raid dropped “115,000
kilograms of bombs...two and a half times the
number of bombs and 83 per cent of the tonnage
dropped on Pearl Harbour on 7 December 1941.”13
It was followed up with air raids during 1942 and
1943 across northern Australia, including Exmouth
Gulf, Broome, Port Hedland, Wyndham, Derby,
Horn Island and Townsville, and the submarine
raids on Sydney and Newcastle in June 1942.

A modern-day threat to Australia is not unrealistic.
China’s continued use of military coercion in the
region to achieve its political objectives represents,
asthe Australian Government has noted, a grave risk
to the peace and stability of the Indo-Pacific. Mili-
tary threats are based on a combination of capabil-
ity [military hardware and platforms] plus political
intent."* Capability development is a very long-term,
more difficult area of this equation for nations to
develop. Intent is a political mechanism that relies
on a combination of capability plus opportunity.

The People’s Republic of China’s (PRC) military
capabilities are massively expanding and extend to



the ability to conduct missile and air attacks against
the northern region of Australia. While this is not
to say Australia faces a certain threat, the nation’s
defence policy and planning rely on a “coherent pri-
oritization of the strategic risks a country perceives
in its environment.”s With the risk from the unprec-
edented expansion of PRC military capabilities
being recognised by the Australian Government, the
focus for the nation’s defence planning must be on
the development of capabilities to defend the nation
and its interests. This approach allows the Australi-
an Government to focus defence policy on building
the requisite military capability to reduce strategic
risk, meaning that there is “a direct link between
military capability requirements on the one hand,
and strategic risks and strategy on the other.”®

ADF military capabilities must therefore manage
the strategic risk. Key amongst these is the Peo-
ple’s Liberation Army Rocket Forces. This includes
the DF-26 Intermediate Range Ballistic Missiles
(IRBM) that can reach northern Australia from Chi-
na’s artificial island bases in the South China Sea.
Their new DF-27 IRBM, equipped with a hyperson-
ic glide vehicle (HGV) warhead, is believed to have
moved from development into deployment. This
missile has a range of 5,000 km to 8,000 km and
is “believed to be primarily [designed]...for regional
conventional strikes during conflict.”” The DF-27
brings virtually the entire Australian continent
under risk.'®

The People’s Liberation Army Air Force (PLAAF)
H-6K bombers can range Australia with CJ-20 Land
Attack Cruise Missiles (LACM) and Air-Launched
Ballistic Missiles (ALBM). The PRC has also under-
taken a major expansion of its submarine fleet,
specifically its nuclear-powered guided-missile
submarines (SSGNs). Over the last 15 years, the
People’s Liberation Army Navy (PLAN) has built
12 new submarines, including four Type 093A
Shang III class SSGNs, which provide a new class
of anti-surface warfare and land-attack capabil-
ities. The expansion of the PLAN’s SSN capability
is part of its transition “from defense on the near
seas to protection missions on the far seas.”® It is
estimated that China has built seven or eight Type
093B SSGN submarines, equipped with 12 vertical
launch missile cells — including those for the YJ-21
hypersonic missile — in the past three years.

These developments were highlighted in a 2024
Lowy Institute report, which outlined the PRC’s
growing military capabilities in the South China
Sea. The report included a map that represents
the effective reach of PRC military power. This
map (see Figure 1) highlights the risks that Aus-
tralia could face and the character of the changing
regional strategic balance, not only in Asia but also
in the eastern Indian Ocean.?® As the report noted,
“China’s recent military development constitutes
the greatest expansion of maritime and aerospace
power in generations and is most obviously seen
in its expanding long-range missile force, bomber
force, and modernising blue-water navy.”?

The map highlights the geographical proximity
of northwestern Australia and Australia’s Indian
Ocean territories to the maritime choke points at
the hinge of the Pacific and Indian Oceans, includ-
ing the South China Sea and the Philippine Sea,
and onward to Taiwan and East Asia. They also
highlight not just the criticality of this region but
also the importance of the ADF’s network of north-
ern bases for the defence of the area (and for force
projection into the region), and the genuine risk of
cruise and ballistic missile attacks to northwestern
Australia in the event of a major regional contin-
gency.?

While the risk of a conflict in
the Indo-Pacific remains, the
contemporary threat profile
is different, with long-range
drones, cruise and ballistic

missiles representing
the most critical risks.

Protecting the homeland: Accelerating ground-based air and missile defence for Australia
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Figure1.

The increasing reach of China’s strike capabilities

DF-21 and DF-26 mainland ranges measured from open-source estimates of associated PLA Rocket Force bases. All ranges
are approximate given source limitations.

Source: Map provided courtesy of the Lowy Institute. Version reproduced for USSC.

In modern-day terms, the risk and potential threat
to northern Australia are both synonymous with
that of 1942 and very different. During the air raids
on 19 February 1942, the Japanese struck shipping
in the harbour, the wharf, the town and the Royal
Australian Air Force (RAAF) airfields, killing 250,
including 88 US sailors on the USS Peary, which
was sunk in the harbour. At the time of this raid,
the air defence of Darwin was concentrated around
the Army’s ground-based anti-aircraft guns, prin-
cipally 16 3.7-inch anti-aircraft (AA) guns and two
3-inch AA guns. There was no RAAF fighter aircraft
available for the defence of Darwin at this time.

While the risk of a conflict in the Indo-Pacific
remains, the contemporary threat profile is differ-
ent, with long-range drones, cruise and ballistic
missiles representing the most critical risks. If
attacked today, current RAAF capabilities from
bases in Darwin and Tindal, including F-35 Joint
Strike Fighters and multirole F/A 18 Super Hornet
aircraft, represent considerable defensive assets.
This represents an inverse of the defensive focus in
1942; back then, the defensive effort fell to the Aus-
tralian Army’s ground-based air defence (GBAD)
system. Today, this is almost non-existent.

Currently, the Australian Army has very limited
GBAD capabilities, with only two batteries of mod-
ern mid-tier National Advanced Surface-to-air Mis-
sile Systems (NASAMS) being brought into service.

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

NASAMS is one of the world’s most advanced sur-
face-to-air missile (SAM) systems, combat-proven
against large UAVs, helicopters, aircraft and cruise
missiles. Australia’s ground-based ballistic missile
capabilities are, however, basically non-existent.

GBAD is only one component of air defence. Mod-
ern systems are built around the concept of Inte-
grated Air and Missile Defence (IAMD). IAMD is an
all-domain responsibility with the Air Force, Navy,
Army, Cyber and Space domains all playing essen-
tial roles. As such, the focus of this paper is on the
options for building and developing the hollowest
section of Australia’s integrated air and missile
defence architecture: the Australian Army’s GBAD
capabilities.

GBAD'’s capabilities are the most limited, and the
capability development curve is the steepest in
terms of both mass and required effects. Most sig-
nificantly, the lessons of recent and current con-
flicts underscore the importance of robust GBAD
capabilities as a core element of any modern IAMD
system. The ongoing war in Ukraine, the clashes
between Israel and Iran and other modern con-
flicts have all highlighted the increased range and
lethality of Uncrewed Aerial Systems (UAS) and
cruise and ballistic missiles.

GBAD represents a critical capability gap for Aus-
tralia.



The Ground-Based Air Defence
challenge: International
developments 2019-2025

Evidence of the criticality of GBAD in modern con-
ventional conflicts has been mounting in recent
decades. Missile threats have proliferated, and air-
power is undergoing fundamental changes with the
development of a range of Uncrewed Aerial Systems
(UAS) capabilities and changes to IAMD capabilities.

The Second
Nagorno-Karabakh War

During the 44-day Second Nagorno-Karabakh War
from 27 September 2020 to 10 November 2020,
Azerbaijan’s deployment of drones exposed Arme-
nia’s vulnerabilities in traditional air defence. This
provided Azerbaijan with crucial advantages in
reconnaissance, targeting and long-range strike
capabilities beyond front lines. In particular, the
Turkish-made Bayraktar TB2 “demonstrated the
versatility of UAV platforms... In addition to pro-
viding identification and targeting data, the TB2s
also carried smart, micro-guided munitions to kill
targets on their own.”??

The use of drones in combination with artillery
allowed Azerbaijan to target and disable Armenia’s
air defences, leaving its military forces exceptional-
ly vulnerable.?* Notably, the vulnerability of obso-
lete air defences to these new forms of attack was
also evident. The use of Unmanned Aerial Vehicles
(UAVs) proved extremely effective against larger,
high-end air defence systems such as the Russian
S-300 systems.

Key lessons/takeaways

The key lessons were the need for “full-spectrum
air defence”, the lethality of UAS against tradi-
tional air defence systems, and the importance of
“passive defence...” with a consideration of “new
ways to camouflage and harden their forces... In an
age of highly proliferated sensors and shooters.”?
The lessons from the Second Nagorno-Karabakh
War, especially in the need for counter-UAS sys-
tems, had been apparent the year before with Ira-
nian-backed Houthi rebel strikes on Saudi Arabian
oil facilities.?® The September 2019 Houthi attacks
cut Saudi oil production by 5.7 million barrels a
day. They were part of a series of drone attacks over

multiple months, which were effective due to lega-
cy anti-missile and air defence systems not being
designed to counter such threats.?”

Iranian-Israeli
Conflict 2024-2025

On 1 October 2024, Iran launched approximately
180-200 ballistic missiles, in two waves, as part of
its Operation True Promise II. Most of these mis-
siles, reportedly 90%, were intercepted.?® Israel
has not confirmed the number of sites impacted by
the strikes, but video and satellite analysis suggest
that 20-30 missiles struck Nevatim air base, three
struck Tel Nof air base, and at least two landed in
Tel Aviv at Cinema City Glilot, Hod HaSharon.?

The effectiveness of the Israeli GBAD is well known.
It provides a layered response comprising three
critical elements. Firstly, the long-range Arrow
System, which consists of Arrow 2 and Arrow 3 mis-
siles, uses a “two-stage solid-fueled interceptor”
aimed at defeating long-range ballistic missiles.*°
The Arrow 3 system is designed to “destroy incom-
ing ballistic missiles outside of Earth’s atmosphere,
during their midcourse phase, before they descend
toward their targets.”

Secondly, a mid-tier system called David’s Sling,
designed to defeat short-range ballistic missiles,
large-calibre rockets and cruise missiles at ranges
of 40 to 300 km.* Finally, the inner-tier of defence
is the Iron Dome system. This is a short-range sys-
tem designed to defeat short and medium-range
unguided rockets, which have been persistently
launched against Israel in recent decades by Hez-
bollah and Hamas.

This system is supported and supplemented by
Iron Beam, an experimental laser-based system
designed to counter short-range rockets and UAS,
as well as the Barak-8 (a surface-to-air missile
system), used by the Israeli Navy. In addition, the
United States has provided direct support to Isra-
el through its own GBAD, mainly the US Army’s
“Patriot PAC-3 (comparable to David’s Sling) and
THAAD (comparable to Arrow 2)... the US Navy...
Aegis and the SM-3 (comparable to Arrow 3) and the
SM-6 (comparable again to Arrow 2)” missiles.3
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As effective as the defences have been, they also suffer from
the perennial missile defence issues: the limited number of
interceptors available and the cost-curve issue — the cost
of the incoming missile relative to a more expensive one to
intercept it, creating an imposition on the defending nation.

US GBAD systems, especially the Patriot and
THAAD, are in exceptionally high demand global-
ly, making them one of the most heavily deployed
capabilities in the US military. In 2015, the US
Army’s airand missile defence forces were deployed
in nine countries, and over the last decade, the
demand has only increased.3* In 2023, the US Army
had 15 Patriot Battalions (each comprising four
batteries), with a further battalion in development,
and was requesting an expansion of the force. The
National Defense Authorization Act for Fiscal Year
2023 included that “legislation also provides Army
leaders with the authority to grow the Patriot force
up to 20 battalions.”3®

Critical to Israel’s defence is a layered and IAMD
approach. Their defences are both joint and com-
bined. In the April 2024 attacks, “At least nine
countries were involved in the military escalation
— with projectiles fired from Iran, Iraq, Syria and
Yemen and downed by Israel, the US, the UK and
Jordan.”?® This demonstrates the critical impor-
tance of regional partnerships for a successful col-
lective missile defence.?

Israel Defense Force (IDF) defences are also joint by
design. Land-based systems are supported by air-
craft firing air-to-air missiles, including 5th Gen-
eration aircraft such as the F-35, and ships firing
naval-launched SAMs. Supporting these systems
are cyber capabilities, space surveillance, and a
network of land, air and sea-based radars and early
warning sensors.

The backbone of the defence, though, is the ground-
based systems. Only these systems possess the
persistence and capability required to deliver on
their primary mission of continuous air and missile
defence. Naval ships and aircraft have other mis-
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sion sets. Limiting strike aircraft and naval vessels
to IAMD missions, especially homeland defence,
vastly restricts their availability in times of conflict
to other vital mission requirements, such as coun-
terstrike, and renders them more discoverable and
vulnerable by their restrictions to geographically
locked-in defensive areas.

The Israeli defences have proven remarkably effec-
tive over an extended period. From countering
short-range rockets to the recent defeats of Iranian
missile strikes over a persistent period. In early
June 2025, Israel began a wave of attacks on Iran
under Operation Rising Lion, designed to respond
to Iranian-backed attacks on Israel by Hezbollah
and Hamas as well as to strike at Iranian nuclear
facilities and long-range weapons. Iran responded
to these attacks similarly to October 2024, firing
200 ballistic missiles supported by 200 drones.
Given the distances involved, with Iran around
1,000 km from Israel, Iranian strikes were pri-
marily based on medium-range ballistic missiles;
high-speed, high-altitude threats that are difficult
to track, engage and destroy. The Iranian attacks
were also launched in waves with supporting UAS
strikes to attempt to overwhelm the Israeli defenc-
es. Again, Israel’s defences withstood the Iranian
attacks with an exceptionally high degree of profi-
ciency. It reported that all the UAVs were destroyed,
and most missiles were intercepted.®

As the Iranian strikes persisted over the following
days, the defences held firm, with only a small num-
ber of missiles breaking through. One of the key
factors in Israel’s defences in the June 2025 conflict
was the IDF’s ability to undertake counter-air mis-
sions against the Iranian missile sites. This could
only be achieved after the IDF was able to disman-



tle Iran’s IAMD system. This effectively meant that
the IDF could attack the launch sites or the ‘archers’
rather than waiting to defend against their ‘arrows’
by focusing on shooting down missiles. The foun-
dation for this approach was the release of the IDF
air force to conduct strike missions inside Iran.
This was only possible due to the strength of the
IDF GBAD, which allowed Israel to always have ‘one
foot on the ground’ for its missile defence, enabling
it to strike out against its adversary at the source of
the Iranian missile strikes.

As effective as the defences have been, they also
suffer from the perennial missile defence issues:
the limited number of interceptors available and
the cost-curve issue — the cost of the incoming
missile relative to a more expensive one to intercept
it, creating an imposition on the defending nation.
However, this is offset by the cost of the defended
asset, whether in terms of lives (civilian or military)
or military capability, such as an airbase, industrial
facilities, headquarters or a naval task group.

Key lessons/takeaways

Noting this, the key takeaways from the Israel-Iran
conflicts of recent years include the large quantities
of defensive weapons required, particularly when
seeking to intercept multiple targets; the impor-
tance of an integrated system; and the significance
of the industrial base in producing GBAD systems
and missiles.* This conflict also highlighted the
effectiveness of Israeli attacks on Iranian IAMD
systems that paved the way for President Trump’s
air attacks on Iranian nuclear facilities.

These lessons, though, are not necessarily univer-
sal, as one analyst remarked, “Beijing’s missiles
would be more difficult to intercept than Iran’s
and that the ability to strike back would be needed
to deter a mass attack.”™® The PRC’s more capable
military would mean that Chinese missile attacks
would most likely be coordinated with anti-sat-
ellite strikes and cyberwarfare, both designed to
complicate defences. “Western (integrated air and
missile defence) systems in the Indo-Pacific would
have a much tougher time defeating a large Chinese
missile strike, comprising hundreds or even thou-
sands of missiles, compared to what the Iranians
are capable of.”!

Russia-Ukraine War

The ongoing war in Ukraine after Russia’s inva-
sion provides another contemporary conflict ref-
erence point, demonstrating the effectiveness of
GBAD systems. In early 2022, it was estimated that
Ukraine was only capable of intercepting between
20 and 30% of Russian missiles. By 2023, it was
estimated that this had risen to 90% due to the
introduction of modern Western air-defence sys-
tems, such as the NASAMS and surface-launched
IRIS-T systems, to the Ukrainian military. Ukraine
has constantly sought an expansion of Western air
defence systems. In July 2024, then-US President
Biden announced, “The United States, Germany,
the Netherlands, Romania and Italy will provide
Ukraine with the equipment for five additional
strategic air defense systems.™?

The ongoing war in Ukraine has also demonstrat-
ed the effectiveness of GBAD systems. The Unit-
ed States has provided over 1,000-man portable
(MANPADS) Stinger missiles and a fleet of Avenger
air defence systems (mobile Stinger launchers fit-
ted to a Humvee chassis). One of the most effective
systems has been the NASAMS air defence systems,
which were initially delivered to Ukraine in Novem-
ber 2022 through the Ukraine Security Assistance
Initiative.*® Spain, Sweden, Germany and Poland
have also provided modern air defence systems.*

Aside from this, two of the most effective systems
deployed in Ukraine have been the Norwegian
NASAMS system and the US Patriot system. These
two GBAD systems have proven to be complemen-
tary and mutually reinforcing. Both have different
mission sets, with NASAMS being a highly effective
mid-tier system against class-3 UAS, aircraft and
cruise missiles, and Patriot being more effective
against ballistic missiles and high-altitude, longer-
range targets. These systems have become mutual-
ly supportive, with Ukraine consistently deploying
them together, maximising their effects and mini-
mising the vulnerabilities of each system.*
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NASAMS

NASAMS has proven to be an exceptionally effec-
tive system in Ukraine, with a 94% effective hit rate.
It is one of the core elements of their GBAD system,
particularly against low-profile, map-of-the-earth
Russian cruise missiles. Ukraine currently fields
13 complete batteries and parts of three additional
batteries, with support of this capability coming
from Norway, Lithuania, the United States and
Canada.*®

The system has also been used by Ukraine as a point
defence against short-range ballistic missiles, even
though this is not its primary air defence profile.*”
“Around 60% of intercepted targets were cruise
missiles, including the Kh-101, Kh-555, Kh-59, and
Kh-69, as well as Kalibr and Iskander-K missiles,”
the remainder being UAVs, mainly loitering muni-
tions (suicide drones).*® Ukraine has linked up to
17 launchers to a single NASAMS fire distribution

centre (FDC), which provides a highly effective
Battle Management, Command, Control, Commu-
nications, Computers and Intelligence (BMC4I)
system.*’

The Patriot system

The United States agreed in October 2022 to send
Ukraine the Patriot missile systems, which became
operational in April 2023. As of 2025, Ukraine has
received six operational batteries, two each from
the United States and Germany, one from Romania
and a composite battery from Germany and the
Netherlands. Since deployment, the Patriot sys-
tem has shot down Russian air-launched Kh-47M
Kinzhal hypersonic missiles, capable of speeds
between March 5 and Mach 10 (5,960 km/h).5° It has
also shot down Su-34 fighters at over 160 km away,
and intercepted missiles as far as 200 km away. It
has also destroyed Russian ‘Iskander’ missiles and

Ukrainian President Volodymyr Zelensky and German Defence Minister Boris Pistorius stand with Ukrainian and
German soldiers during a visit to a military training area in north-eastern Germany where Ukrainian soldiers are
trained on the Patriot air defence missile system, June 2024. Source: Getty
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North Korean KN-23s.%! The Patriot system’s most
effective missile is the PAC-3 MSE, an “endoat-
mospheric point defense system with a capability
to intercept short-range tactical ballistic missiles,
cruise missiles, and military aircraft...that uses hit-
to-kill technology.”s? Lockheed Martin, which pro-
duces the missile, has hit a production rate of 550
missiles per year, with an expectation to grow to
650 per year by 2027. Currently, 19 countries oper-
ate the Patriot system, deploying over 250 fire units
worldwide.* The deployment of the Patriot system
to Ukraine has enabled more advanced combat
testing, resulting in “critically important software
updates and improvements to the hardware.”>*

The Patriot system in Ukraine has been an “unmit-
igated success,”*® making it one of the key reasons
why Ukrainian President Zelenskyy has consist-
ently urged the provision of additional air defence
systems. In April 2025, he requested that US Presi-
dent Trump allow him to purchase ten additional
Patriot systems at an estimated cost of US$1.1 bil-
lion each.’ In June 2025, President Trump noted
that he is considering Ukraine’s request during
the NATO summit; however, he raised concerns
about the need for these systems in Israel and also
in the United States.” This has highlighted two of
the most critical issues for Ukraine and its western
backers. The first is the high cost of missile inter-
ceptors with PAC-2 and PAC-3 Patriot missiles cost-
ing between $2 million and $4 million each.’® The
second is that there is a critical shortage of global
munitions production. This was reinforced by US
Undersecretary of Defense for Policy Elbridge Col-
by’s unilateral decision to pause weapons transfers
to Ukraine in July 2025 over concerns for low weap-
ons stockpiles, including Patriot missiles.®

As demonstrated here, critical for Ukraine’s long-
term strategic survival in the war was the GBAD’s
ability to be “instrumental in protecting civil and
military infrastructure.” Ukraine’s GBAD system
has thus ensured the “ability to maintain and pro-
tect combat essential units and, ultimately, the war
effort.”s°

Key lessons/takeaways

Among the range of lessons emerging from
Ukraine’s experience, the most seminal is the
importance of mobility and dispersion for GBAD

assets. Static defences proved exceptionally vul-
nerable, and in the first 48 hours of the conflict
in Ukraine, Russia “succeeded in engaging 75% of
static defence sites.”! Only through “dispersing
its (Ukraine’s) arsenals, aircraft and air defenc-
es” and the mobility of key assets such as SAM
launchers and radars, were they survivable.®? “Not
allowing Russia to easily target their GBADs, as
could be done against fixed anti-air systems, has
provided Ukraine the defensive edge.”s® Keeping
its air defence systems intact, Ukraine solidified
an anti-access/air-denial (A2/AD) area capability
through the innovative use of its available systems.

The reinforcement of the layered system of defence
isanother key lesson. For example, larger air defence
systems, such as Patriot and NASAMS, have target-
ed Russian aircraft at high altitudes, forcing them
to fly low-level mission profiles, bringing them into
range of Stinger MANPADS and Avenger short-range
air defence (SHORAD) systems. MANPADS has also
been successful in combating attack helicopters and
Iranian-made loitering munitions. In this, a much
larger and more technically sophisticated Russian
air force has been unable to defeat Ukraine’s IAMD
system. This was due to Ukraine’s deployment of
highly agile and portable ground-based air defence
(GBAD) systems. This has allowed its air force —
“inferior qualitatively and quantitatively to Russia’s
— to dissipate firepower, while preventing Russia
from easily targeting its GBADs... [This has ulti-
mately solidified] an anti-access/air-denial (A2/AD)
area... [capability built through] layer upon layer
upon layer utilisation of air defence systems... inte-
grating multiple air defence systems, such as S-300s
and MANPADS, Ukraine has created an A2/AD area
that poses a high risk for the Russian Air Force.”**

Last of the key lessons from Ukraine has been
the ability to integrate disparate systems, such
as radars, missiles and launchers, from different
countries and form them into a functional IAMD
architecture delivering a layered defence, with
minimal viable integration, driven by threat-based
responses. These have mainly been military-off-
the-shelf (MOTS) assets, using proven systems. This
is a classic example of a minimal viable capability
achieved through MOTS, rather than the search for
a perfect solution.
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Critical lessons identified from contemporary conflicts

A range of critical lessons can be identified for GBAD and IAMD from conflicts in the Middle East, the Cau-
casus region and Europe. These can be summarised as:

The importance of a layered GBAD defence that covers counter-UAS to mid-tier cruise missiles, hyper-
sonic missiles, and high-performance aircraft to short and intermediate range ballistic missiles.

The criticality of GBAD for IAMD, providing persistence, deployability and a firm ‘one foot on the
ground’ for defensive forces.

The importance of GBAD to release air force and navy capabilities from close-in defence to undertake
strike and counter-air missions deep into the battle space.

The viability of military-off-the-shelf solutions and the importance of minimal viability capability and
minimal viable integration. This is especially apparent in Ukraine with their adoption and integration
of a range of different systems and GBAD solutions. This is also evident in Israel with the adoption of
Patriot, THAAD and other systems into their IAMD architecture.

The centrality of integrated. This begins with minimal viable integration and progresses to optimal
integration, ultimately improving outcomes and performance.

The critical importance of interchangeability of data, systems and information. As this is difficult to
accomplish once a conflict breaks out, programs to achieve interchangeability during the competition
phase are essential, as policy settings can be easily adjusted in conflict without pre-commitments to
allies or partners.

The importance of camouflage and concealment in a high-sensor and threat environment, including
electronic warfare, as well as repair capabilities and functions for enhanced resilience.

The global shortage of GBAD systems, including in the US Army.

The vulnerability of fixed sites and systems, radars, launches, fire control, etc. They will be targeted
early as a priority.

The need for GBAD systems to be highly deployable and highly manoeuvrable.
The high volume of interceptors required.
The importance of industrial capacity.

The importance of allies and partners in developing a network approach to IAMD, including industrial
capacity and development.

The need for research and development, especially to expand non-kinetic options for air defence and to
develop systems that reduce the cost-to-kill ratio for interceptors against cruise and ballistic missiles.

The importance of calculating the cost of the protected assets (civil and military infrastructure, capa-
bilities, civilian and military lives, morale, national capacity, etc.) in the cost-Kill-ratio for IAMD.
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Integrated Air and Missile
Defence and the Indo-Pacific

All lessons from recent conflicts in IAMD need to
be assessed against the geography, strategic situa-
tion, threats and circumstances of the Indo-Pacific
theatre of operations. There is no doubt that IAMD
is a global defence issue and central to deterrence
in the Indo-Pacific region.

US Ground-Based
Air Defence investment

For the United States and its allies in the Indo-Pa-
cific, the PRC is the pacing threat. In recent years,
the primary responsible capability manager for air
defence in the US system — the US Army — has
placed an increased premium on these capabilities.
In July 2025, the US Army announced the acqui-
sition of four new Patriot battalions, one of which
will go to Guam.® These battalions will come with
the new Lower Tier Air and Missile Defense Sensor
(LTAMDS), which detects and defeats advanced
threats, including ballistic and hypersonic weap-
ons.®® This allows the Patriot system to operate
more distributed. This will critically enhance
capability as the US Army argues that the use of
LTAMDS “greatly expands the range, the altitude,
and [provides] 360 [degree coverage]... and fun-
damentally when you operationally employ it, it’s
immediately doubling that capability... You would
have the equivalent of about 30 Patriot battalions
because instead of having to deploy as batteries,
you can break them up and disperse them in a
much more tactical way.”?’

The July 2025 announcement is part of a dedicat-
ed approach to placing more importance on GBAD
systems in the US Army. In March of 2024, the US
Army allocated “[US]$602 million in research and
development efforts for Integrated Air and Missile
Defense and [US]$2.8 billion in procurement, which
covers modernized capabilities beyond the Patriot
system” for the 2025 fiscal budget.5®

For the financial year 2026, the defence budget for
the US Army reflects a clear strategic shift to air
and missile defence systems (along with hyperson-
ic weapons and unmanned platforms). Procure-
ment in air and missile defence is up 14.2% on the
previous financial year budget. The financial year
2026 budget provides for increased investment in
the Patriot system, including an uptick in procure-

ment of the PAC-3 Missile Segment Enhancement
(MSE) and for the Patriot Modifications program
(US$757 million).®® The Patriot Modifications pro-
gram includes increases to the system’s “capability,
readiness and sustainability,” logistical support,
cybersecurity and electronic warfare.” This budget
includes PAC-3 MSE acquisition increases from
3,376 to 13,773 missiles, as approved by the Army
Requirements Oversight Council Memorandum
(AROCM) on 16 April 2025.

This budget includes US$1.3 billion for the LTAMDS
radar system, which detects advanced threats,
including ballistic and hypersonic weapons.”
LTAMDS has been selected by Raytheon as the new
radar for the Patriot system, providing 360-degree
coverage. It was approved in April 2025 to “double
legacy Patriot radar capability” as part of the US
Army’s modernisation plans,”? indicating that the
Patriot system will remain in use for the long term.

Additional investments for GBAD included US$729
million for the mobile short-range system (M-SHO-
RAD).” This comes off the back of a 2024 invest-
ment into Indirect Fire Protection Capability bat-
talions,” UAS batteries, M-SHORAD battalions and
an expansion of air and missile defence at the corps
and division levels.”

The US Indo-Pacific
Command and Integrated
Air and Missile Defence

IAMD has long been a priority for the United States
Indo-Pacific Command (INDOPACOM). In 2018,
INDOPACOM released the “Integrated Air and
Missile Defence Vision for 2028” (hereafter, IJAMD
Vision 2028), which seeks to secure the United
States’ competitive advantage in the Indo-Pacific
region and to establish an integrated defence net-
work with allies and partners, as well as outlining
an ambition for a regional integrated fire-con-
trol architecture. At the heart of this vision is the
development of a common operating picture. This
initiative builds off the 2014 Pacific Integrated Air
and Missile Defense Center “designed to be a joint
and multinational organization that educates and
trains military and partner nation IAMD operators
and planners.””
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For the past four years, the US Army has hosted a
Multilateral Integrated Air and Missile Defence
Summit. The December 2024 edition yielded vari-
ous observations to advance IAMD in the Indo-Pa-
cific region. Major Michael Parry, an Australian
Army Artillery officer serving with the US Army’s
94th Army Air and Missile Defense Command as
part of the AUS/US Military Personnel Exchange
Program, observed at the 2024 summit that the
outcomes underscored a critical shift in the threat
environment. He noted that “the proliferation of
hypersonic missiles, low-altitude cruise missiles,
UAVs, and integrated attacks... [has eroded] tradi-
tional notions of sanctuaries... previously secure
locations like Australia now require enhanced
defensive strategies and capabilities.”””

With the absence in the Indo-Pacific of a NATO-like
defence framework, Parry noted that participants
emphasised:

the need for robust data-sharing agreements,
Jjoint exercises, and persistent command and
control architecturesfor real-time coordination
[and that]... Space-based capabilities emerged
as a crucial element of regional defence...
Nations must integrate space-based missile
warning, tracking, and countermeasures into
broader defence frameworks.”®

IAMD Vision 2028 also aims to address the critical
importance of cooperation between allies and part-
ners, as well as the need to integrate systems. Its
core concepts include the need for:

a network architecture that all allies/partners
can share and ‘any sensor, any shooter’ in the
region can leverage to thwart an incoming
threat... [and] area of responsibility (AOR)-
wide integrated, netted, and layered sensor
coverage.”

Given the vulnerability of fixed sites and fixed
defences, the TAMD Vision 2028 is built around
concepts of agile basing for air forces. Overall,
this vision aims to resolve capability and capacity
issues through integration with allies and part-
ners, by ‘synergising sensors and interceptors’ to
increase capacity and survivability. One of the key
lessons relevant to IAMD Vision 2028 from the con-
flicts in Ukraine and Israel is the need to focus on
minimum viable integration, rather than letting
the perfect be the enemy of the good.
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Progress towards the integration of allies and part-
ners as components of this vision has been made.
The US Army has begun to field an Integrated Bat-
tle Command System (ICBS), while the US Air Force
has developed an Advanced Battle Management
System (ABMS) to replace legacy Command and
Control (C2) systems. This system aims to collect,
process and share data across all domains to ena-
ble better decision-making. In Australia, Project
AIR6500 has focused on its Joint Air Battle Man-
agement System (JABMS) to strengthen situational
awareness and improve interoperability with allies
and partners.®® While a solid start, full-spectrum
‘plug and play’ integration is extraordinarily chal-
lenging and remains only an ambition.

Testing Vision 2028 Integrated
Air and Missile Defence
coordination in the Indo-Pacific

The ambition for plug-and-play integration is cen-
tral to the medium- to long-term development of an
integrated IAMD architecture for the Indo-Pacific.
This approach was tested by the United States Stud-
ies Centre (USSC) in June 2025 in a detailed thea-
tre-wide Table Top Exercise (TTX) involving former
senior military officers and officials from the Unit-
ed States, Australia, Japan, the Republic of Korea
and Taiwan. The TTX assessed the strategic value
of allied IAMD capabilities through four vignettes
featuring mixed-country teams generating IAMD
architectures across a range of contingencies from
limited to major conflict scenarios.

This activity was designed to assess various con-
straints (capability, budgetary and coordination)
for a range of sensors and effectors, as well as coor-
dination across countries. Players in the TTX teams
analysed the relative performance of each IAMD
architecture in terms of intercept rate; inventory
management (magazine depth, reload time, prior-
itisation, etc.); redundancy (i.e. in terms of single
points of failure); survivability; situational aware-
ness; and cost-per-engagement. This was done to
address the IAMD performance costs of capabili-
ties and coordination (or lack thereof).



A radar network system at CEA Technologies, Canberra. Source: Australian Department of Defence

The high-level takeaways of this TTX reinforced
the integration focus of IAMD Vision 2028 and the
direction of development of the US Integrated Battle
Command System and Advanced Battle Manage-
ment System, and Australia’s Joint Air Battle Man-
agement System. The USSC TTX demonstrated that
international integration of IAMD across multiple
domains, including planning, system development
and procurement, track and data sharing, battle
management and fire control, yields major efficien-
cies in cost and performance (effectiveness).®

The other major identified outcome was the criti-
cality of GBAD as the foundation of IAMD. A robust
GBAD system provides for long-term presence, sen-
sor diversity, distributed fires and depth of maga-
zines. Most importantly, a foundation built around
GBAD allows naval and air assets to conduct inter-
cepts or counter-air missions across the entire
battle space, providing depth to IAMD and signif-
icantly improving force protection and mission
outcomes. It dramatically complicates the strike
planning of adversaries, including the require-
ment for greater allocation of resources to achieve
reduction/degradation of defensive systems. This
also generated a deterrence effect as it improves
the inventory imbalance between the adversaries’
strike capabilities and the IAMD capabilities.

The extraction of maximum efficiencies in cost and
performance was driven by the need for nations to
coordinate the purchase of strategically comple-
mentary IAMD systems. The acquisition of comple-
mentary capabilities and systems cultivated econ-
omies of scale in the supporting defence industrial
base, including manufacture, maintenance and sus-
tainability, improving readiness and preparedness.
Such an approach also promoted interoperability/
interchangeability, generating efficiencies in collec-
tive JAMD performance (survivability, situational
awareness, etc.) by directing the procurement of
national capabilities to meet national strategic
needs while also filling coalition capability gaps.

While offering major advantages, this approach
still faces constraints, including national needs at
the strategic and political levels, which necessi-
tate positioning costly IAMD procurements with-
in national force structures and strategy. Other
restraints include the potential for a mismatch
between national and Coalition Air and Missile
Defence (CAMD) requirements, a trust dilemma
in integrating IAMD procurement with allies and
partners, a technology and security gap between
different allies and partners, national service cul-
tures and approaches to prioritising IAMD and the
allocation of budget resources.
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Despite these limitations, the sharing and integra-
tion of target tracks and data across the represented
countries repeatedly emerged as the major priority
for the participants, implying the strong viability
of track and data sharing arrangements between
these states in a conflict situation. The main barrier
to this was the development of the ability to under-
take track and data sharing in the pre-conflict com-
petition phase. This was assessed as much easier
in the US-Australia alliance, given their high level
of interoperability based on their mutual security
and force protection standards, mutual advanced
technology, people-to-people links, and integrated
approach to training, operations and doctrine.

The major barriers to effective coordination were
the development of policy to address ongoing
challenges in internationally coordinating IAMD,
including political and technical barriers. The key
factor is that, internationally, IAMD cooperation —
especially in terms of system interoperability, track
and data sharing — offers major advantages for the
development of robust A2/AD systems. Efforts to
achieve this, however, as demonstrated in recent
conflicts in Ukraine and the Middle East, must be
offset by the need to start with minimum viable
integration and the need to balance integration
budget priorities with the need to deliver effective
results. Situational awareness is key, but it must be
delivered with capabilities to kinetically counter air
and missile threats.

Policy development

and coordination in AJUS
(Australia-Japan-the
United States)

Work has also developed tri-laterally in the Indo-Pa-
cific to advance coordination in the Indo-Pacific.
The AJUS countries — Australia, Japan and the
United States — have agreed to establish a regional
IAMD network to develop advanced capabilities.
During the Japan Official Visit in April 2024, the
United States and Japan announced their inten-
tion to partner with Australia to build a regional
architecture that incorporates the three countries’
sensors, with plans to test this network during a
live-fire exercise in 2027.82 Similarly, the United
States and Australia announced during the Aus-
tralian official visit in October 2023 that they would
partner with Japan to develop collaborative combat
aircraft that would team with manned fighter air-
craft and perform support missions, such as aerial
refuelling and intelligence, surveillance and recon-
naissance.® The partners have made incremental
yet steady progress toward achieving this capabil-
ity. This provides an excellent platform to advance
regional IAMD coordination.
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During the Japan Official Visit in April 2024, the United
States and Japan announced their intention to partner
with Australia to build a regional architecture that
incorporates the three countries’ sensors, with plans to
test this network during a live-fire exercise in 2027.



The state of play in Australia

As noted above, IAMD and especially GBAD have
not been a priority for the Australian Defence Force
(ADF) since the Second World War. In the post-war
period, the Australian military fought under US
and allied air superiority or supremacy in cam-
paigns in Korea, Vietnam, Afghanistan and Iraq.
The changing nature of the Indo-Pacific strategic
environment and the re-posturing of the ADF for
potential major conflict in the region have revealed
that the ADF’s IAMD capabilities, particularly its
GBAD capabilities, are not fit for purpose.

Australia’s flagship capability development pro-
gram for IAMD is AIR6500. Launched in 2016,
the project has undergone several revisions to its
design. However, from 2018, it was built around a
range of projects, including:

®  AIR6500 — Joint Air Battle Space Management
Project (JABSM)

B  AIR6502 Medium-Range Ground-Based Air
Defence

B AIR6503 Advanced Missile Defence System

These projects were designed to complement and
integrate with:

® LANDI19 Phase 7B Short Range Air Defence
(NASAMS)

B SEA400 Air War Destroyer Upgrade
B SEASOO Future Frigate program

B E-7A Wedgetail airborne early warning and
control aircraft

These capabilities represented an RAAF-led “pro-
ject through an Integrated Air and Missile Defence
Multi-Domain Program Management Office formed
in early 2020.784

AIR6500 has been designed around a ‘sys-
tems-of-systems’ approach — receiving, processing
and disseminating data across domains to allow
Defence to coordinate air and missile defence oper-
ations and to facilitate decision-making. It is an
ambitious project aimed at enhancing situational
awareness for the ADF, as well as ensuring interop-
erability with allies and partners.

AIR6500 Phase 1 — JABMS has been the core of the
program. Tranche 1 of JABMS has focused on radar
deployment, acquiring four Active Electronically
Scanned Array radars procured from the Defence-
owned Australian CEA Technologies company.%
In April 2024, Defence selected Lockheed Martin
as its Strategic Partner to implement AIR6500
Phase 1 Tranche 2 JABMS. JABMS is ultimately
the ‘brain of the system’®® and is designed around
spiral development, an agile methodology and an
open architecture designed to integrate both legacy
and new technologies.®” By 2026, it will deliver key
replacements to the RAAF’s air surveillance and
deployable air traffic control systems.5®

AIR6500 Tranche 1 and Tranche 2 have been
the focus of the program, leaving AIR6502 and
AIR6503 with minimal government funding and,
consequently, limited development. Critics of the
program today have argued that there is too much
focus on situational awareness and battlefield
coordination, with AIR6500 promising to solve
integration problems across the ADF, and that it is
attempting to address issues that the US$141 billion
per annum Pentagon investments into research
and development have not been able to solve. Ques-
tions have also been raised about the slow pace of
procuring effectors, with AIR65002 stalled and
AIR6503 all but discontinued. The reorganisation
of the program in 2024 saw the withdrawal of pro-
jects AIR6502 and AIR6503 and their consolidation
into AIR6500, which is designed around phases.
This has raised further concerns about strategic,
capability and budget priorities for IAMD.® As one
commentator has argued, the focus and funding of
AIR6500 Tranche 1 and 2 over other programs in
IAMD has led to AIR6500 being “effectively tooth-
less.”*°
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2023 Defence Strategic Review

In 2022, the Albanese government commissioned
former Labor defence minister Professor the Hon
Stephen Smith and former Chief of Defence Force
Air Marshal (Rtd) Sir Angus Houston to undertake
an external review of defence strategy, capability
and force posture. The subsequent 2023 Defence
Strategic Review (DSR) recommended a range of
adjustments to the ADF, starting with the premise
that Australia has entered a new strategic era and
that the current ADF is ‘not fit for purpose’ in this
new age.”!

The DSR recommended that the Australian Govern-
ment adopt a regional balancing strategy focused
on collective deterrence in the Indo-Pacific, along
with allies and partners, and a military strategy of
denial for the ADF. This included a new focus on
developing the ADF as an integrated force, building
national resilience, establishing a robust northern
base network for the ADF to operate from, fielding
new capabilities, expanding defence industrial
capacity, particularly in guided weapons, and
increasing national investment in defence and
security.

The ADF’s denial strategy was to be built on the
development of key anti-access, area-denial (A2/
AD) capabilities for the ADF. In developing this
denial approach, the subsequent National Defence
Strategy and Integrated Investment Plan in 2024
focused capability development around the ADF’s
ability to field and deliver long-range strike capabil-
ities from land, sea and air. To establish capabilities
to execute a denial strategy and build an effective
A2/AD system, it is just as essential, however, for
the ADF to field more defensive-oriented systems,
such as IAMD.

For IAMD, the DSR concluded that the approach in
AIR6500 was not fit for purpose. The DSR conclud-
ed that:

Defence must deliver a layered integrated
air and missile defence (IAMD) operational
capability urgently. This must comprise a
suite of appropriate command and control sys-
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Australia’s strategic policy
guidance for Integrated Air
and Missile Defence

tems, sensors, air defence aircraft and surface
(land and maritime) based missile defences...

Defence’s medium-range advanced and high-
speed missile defence capabilities should be
accelerated...

While we are supportive of Defence’s approach
to developing an ADF common IAMD capa-
bility, we are not supportive of the relative
priority that the program was given. The
program is not structured to deliver a mini-
mumviable capability in the shortest peri-
od of time but is pursuing a long-term near
perfect solution at an unaffordable cost...

In-service, off-the-shelf options must be
explored....

Defence must reprioritise the delivery of
a layered IAMD capability, allocating
sufficient resources to the Chief of Air Force
to deliver the initial capability in a time-
ly way and subsequently further develop the
mature capability.*?

While the direction and intent of the review are
clear, the DSR had one major failing;: it left off a spe-
cific set of recommendations consistent with the
text in the body of the document. The Australian
Government’s direction to Defence to focus on the
DSR’s recommendations and bureaucratic politics
has contributed to a lack of funding for IAMD and
an inadequate prioritisation in the 2024 National
Defence Strategy (NDS) and Integrated Investment
Plan (IIP).

The 2026 NDS and IIP are an opportunity to rectify
this erroneous position.

Drafting aside, the intent of the DSR is clear, and
the mission essential. The text of the DSR is clear
— the current approach is not fit for purpose, and
the need is urgent. IAMD must be “accelerated,”
the focus must shift to delivering “minimum viable
capability,” through “off-the-shelf options.”*?

None of this has happened since the DSR was
released.



An Australian Army Gunner helps guide an AIM-120 missile onto a National Advanced Surface to Air Missile System
during Exercise Talisman Sabre 2025. Source: Australian Department of Defence

2024 Defence
Strategic Guidance

In 2024, the Albanese government produced a
range of policy documents to formalise the out-
comes of the 2023 DSR. This included a National
Defence Strategy, an Integrated Investment Plan,
a Defence Industry Development Strategy (DIDS)
and a Guided Weapons and Explosive Ordnance
(GWEO) Plan.

Upon receiving the 2023 DSR, the Albanese gov-
ernment agreed to 105 of the 108 recommenda-
tions.* The declassified public version includes
62 recommendations, “all of which the Australian
Government have either agreed with, or agreed
with in-principle.”®® To take formal carriage of
the new strategy and develop the Review’s recom-
mendations into government policy, the Albanese
government directed Defence to prepare a National

Defence Strategy (NDS) in 2024. This document,
a recommendation of the DSR, introduced a new
structural mechanism for setting defence policy.
Gone were the Defence White Papers that had been
published at irregular intervals since the early
1970s at the Australian Government’s direction.
Instead, the NDS process was to occur every two
years, accompanied by a corresponding Integrated
Investment Plan (IIP).

The 2024 NDS and IIP with sustainment, opera-
tions and workforce support are, in essence, exe-
cution documents for the strategy and direction
outlined in the DSR.

This is not to say that IAMD and GBAD have only
been developed since the DSR. The 2009 Defence
White Paper identified “emerging capabilities pri-
orities” that included “ballistic missile defence”
with a focus on “examination capability options
appropriate to Australia’s strategic circumstanc-
es.”*Four years later, the Gillard government’s 2013
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Defence White Paper committed to continuing “to
examine potential Australian capability respons-
es.” Interestingly, both White Papers rejected “the
development of national ballistic missile defence
systems” such as President Donald Trump’s ‘Gold-
en Dome’, arguing that “they would potentially
diminish the deterrent value of the strategic nucle-
ar forces of major nuclear powers.””” Neither of
these White Papers raised concerns about cruise
missile defence.

The 2016 Defence White Paper was more expansive.
It expressed concern around the “growing threat
posed by ballistic and cruise missile capability
and their proliferation in the Indo-Pacific and
Middle East regions.”®® It recommended Austral-
ia “increasingly develop capabilities which can
protect our forces when they are deployed across
large geographic areas, particularly in air and
missile defence and anti-submarine warfare, and
better link the ADF’s individual capabilities to each
other.” It also noted an Australia-US bilateral
working group to “examine options for potential
Australian contributions to integrated air and mis-
sile defence in the region.”'°° Four years later, the
2020 Defence Strategic Update stated, “The surviv-
ability of our deployed forces will also be improved
through new investments in an enhanced integrat-
ed air and missile defence system and very high-
speed and ballistic missile defence capabilities for
deployed forces.”t

Fast forward to the 2024 NDS, and there is little
mention of IAMD, and it is not identified as a prior-
ity. Instead, strike capabilities or ‘impactful projec-
tion’, continuous naval ship building and AUKUS
were the main priorities, leaving insufficient fund-
ing to prioritise defensive capabilities like IAMD.

In the capability development section of the NDS,
IAMD is not part of the Australian Government’s
six immediate priorities announced in response
to the Defence Strategic Review. Instead, “missile
defence to protect critical Defence infrastructure,
Defence facilities and the ADF from long-range and
high-speed missile capabilities” is listed in capabil-
ity priorities ‘across the coming decade’, meaning
that the urgency listed in the previous strategic
guidance, particularly the DSR, was not being
actioned and didn’t flow through to the IIP due to
funding and capacity offsets.!*?
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There is no mention of GBAD as part of land capa-
bility priorities, and the only existing AIR6500
JABMS project is mentioned, “to integrate the
ADF’s air and missile defence capabilities.”'® The
only other reference to IAMD is in the North Asia
strategic environment section: “The Government
will continue to strengthen strategic alignment
and coordination with Japan including... Advanc-
ing our cooperation on integrated air and missile
defence, counterstrike, undersea warfare, and
increasing Japan’s participation in force posture
initiatives in Australia.”'%4

The 2024 IIP is more expansive, dedicating a whole
chapter to IAMD, noting that:

Military modernisation has enabled more
countries to project combat power across great-
er ranges within our region through advanced
long-range and high-speed missile capabilities.
In this context, our integrated, focused force
needs capabilities that can defend against,
and reduce the effectiveness of, air and missile
attacks.'%

The 2024 IIP outlines Defence’s layered approach
and its current focus on sensors, command and
control and integration. The active missile defence
measures are limited to upgrades to the Aegis com-
bat system on the Navy’s air warfare destroyers,
which will also be fitted to the new Hunter class
frigates, to allow integration of SM-2 and SM-6
missiles, and the existing F-35A and F/A-18F Super
Hornet fleets.

This approach leaves critical vulnerabilities in
the ADF’s approach to IAMD. Firstly, the focus on
RAAF capabilities is both essential and limiting.
Without an effective GBAD system, RAAF assets
such as F-35s and F/A-18F Super Hornets may be
heavily restricted in their mission tasking with an
undue emphasis on combat air patrols for air and
missile defence missions; missions that would be
constrained by fuel and tanker aircraft require-
ments to sustain defensive combat air patrols. Such
an approach would also severely limit the RAAF’s
ability to provide deep-strike counter-air missions
that add critical depth to IAMD architectures and
posture, let alone the limiting effect on other air
missions due to availability.



Secondly, the Royal Australian Navy’s (RAN) main
IAMD asset —until the Hunter Class frigates, future
frigate and autonomous arsenal ships come online
in the 2030s — are three Air Warfare Destroyers
(AWDs). Like RAAF assets, the best use of these
ships is to provide depth in the battle space, situat-
ing them as far forward as force protection allows
to provide multiple intercept points with their
advanced SM-2, SM-3 and especially SM-6 missiles.
Point defence of critical infrastructure and assets
onshore is a much less effective use of these assets.

Robust GBAD capabilities would enable the RAN’s
AWDs to undertake task force and task group mis-
sions, protecting other RAN assets or participating
in coalition operations across the theatre. Yet, the
three RAN AWDs will progressively come offline
starting from 2025 to upgrade their combat sys-
tems to Aegis Baseline 9 — giving them the capa-
bility for ballistic missile defence, integrating the
Tomahawk Weapon System, and incorporating
Saab’s new Australian combat interface along with

Table 1.

several other improvements.'? Given the length
of these major upgrades, at least one AWD will be
unavailable at any given time over the next few
years, with the potential for two or even all three
to be in various stages of refit and thus unavailable
for operations.

The only mention in the 2024 IIP of GBAD is the
NASAMS system, which has already been acquired
and is expected to achieve full operational capabil-
ity in late 2025 or early 2026, as well as the develop-
ment of the counter-UAS system. Regarding future
GBAD priorities or acquisitions, there is no mention
of either AIR6502 or AIR6503 or its replacement
phases in AIR6500.

The IIP outlined in Table 1 is the proposed invest-
ment for IAMD. There is no GBAD list in this table,
as all the named areas are either sensors or RAAF
projects. This includes up to A$15.39 billion for the
RAAF’s JABMS system and only A$3.77 billion for
‘active missile defence’.

Australian Government investments in missile defence

Capability element Approved Planned
Investment

(2024-25 to 2033-34)

Unapproved Planned

(2024-25 to 2033-34)

Total Planned
Investment
(2024-25 to 2033-34)

Investment

Command and control and sensor capabilities

Joint air battle $690m
management system

$5.0bn - $7.0bn $5.7bn - $7.7bn

E-7A Wedgetail $84m
AEW&C aircraft

$500m - $700m $580m - $780m

AEW&C replacement nil

$5.0bn - $7.0bn $5.0bn - $7.0bn

Jindalee Operational $660m
Radar Network

$300m - $400m $960m - $1.1bn

Active missile defence $370m
(excluding planned

investment captured

under other capability

priorities)

$1.0bn - $1.5bn $1.4bn - $1.9bn

Total $1.8bn

$12bn - $17bn $14bn - $18bn

Source: 2024 Integrated Investment Program, Australian Department of Defence.
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The 2024 NDS and IIP have thus downgraded the
urgency required in the DSR and previous policy
documents dating back almost a decade, at a time
when recent and ongoing conflicts have provided
the opposite lessons for IAMD and GBAD. As one
commentator has noted:

[The] National Defence Strategy and its asso-
ciated acquisition plan, the Integrated Invest-
ment Program, appear to have cut funding
for the surface-to-air systems, the engagement
component of integrated air and missile defence
(IAMD). While a joint air battle management
system will be bought under the previously
announced AIR 6500 Phase 1 program, the
updated acquisition plan says addition of other
active missile defence systems await future con-
sideration ‘as technology matures’.**?

The NDS and IIP policy platform and investment
priorities indicated an almost complete absence of
prioritisation of funding for GBAD over the coming
decade. This, however, stood in contrast to a cou-
ple of other significant developments in 2024 that
point to inconsistencies in the Australian Govern-
ment’s approach to IAMD.

At the 2024 Australia-United States 2+2 Ministerial
meeting (AUSMIN), the two countries signed a State-
ment of Intent on Integrated Air and Missile Defense
committing to deliver “near-, mid-, and long-term
opportunities for co-development, co-production,
and co-sustainment of Integrated Air and Missile
Defense (IAMD) capabilities.”°® In March 2024, the
RAAF and the RAN provided support to the United
States in carrying out an integrated air and missile

A Mid-Range Capability Launcher is loaded into a US Air Force C-17 Globemaster Ill, April 2024. Source: US Army
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defence test off the coast of Hawaii, involving the
interception of a medium-range ballistic missile
(MRBM). Defence noted that “During the test, Aus-
tralia demonstrated its advanced radar capabilities
aboard a Navy vessel, HMAS Stuart, while a RAAF
E-7 Wedgetail assisted in data collection and com-
munications.”°° Later that year, in October, Austral-
ia signed a A$7 billion agreement with the United
States to acquire state-of-the-art long-range mis-
siles, including SM-2 ITIIC and SM-6 missiles, for the
RAN, thereby boosting naval air and missile defence
capabilities, including ballistic missile defence.!*
What is clear, though, from these initiatives and the
2024 NDS and IIP, is that the ADF is over-reliant on
Air Force and Navy capabilities for IAMD, with land-
based systems being almost entirely absent from
these developments.

The final pieces of the Albanese government’s 2024
spread of Defence policy documents were the DIDS
and the GWEO Plan. The DIDS identified six strate-
gic policy areas, including SDIP 4 — Domestic man-
ufacture of guided weapons, explosive ordnance
and munitions. This outlines a policy priority on
“the pathway for domestic manufacturing of guid-
ed weapons will likely commence with local assem-
bly of imported components and materials” and
the “production of explosives and propellants.”* In
addition, the DIDS prioritises the “MRO&U (main-
tenance, repair, overhaul and upgrade) of priority
munitions in Australia, with an initial focus on
MK48 heavyweight torpedoes and Standard Mis-
sile-2 missiles.”? This provides Australia with a
foundation priority for the sustainment and man-
ufacture of missiles.

This is important, as the 2024 GWEO Plan out-
lined that the “Investments in missile defence will
inform the maintenance of GWEO stockpiles and
decisions on integration of missile capabilities into
the ADF layered IAMD.”? It outlined a range of
acquisitions and domestic manufacturing devel-
opments, including a factory for the Naval Strike
Missile and Joint Strike Missile in Newcastle, the
production of 155mm artillery shells and GLMRS
missiles, and a pathway to develop the Precision

Strike Missile. The focus, as outlined in the docu-
ment, is on long-range strike and GWEO stockpile
enhancements. The latter includes AIM-9X-2 and
AIM-9X-3 Sidewinder Air-to-Air missiles and AIM-
120D Advanced Medium Range Air-to-Air missiles
(AMRAAM), both of which can be fired by RAAF
aircraft or the NASAMS system, as well as the
Evolved Sea Sparrow surface-to-air missiles (ESSM)
Block II for the RAN. 4

With the current focus on long-range strike, what
is missing from the current GWEO Plan is the iden-
tification of a surface-to-air/air-to-air missile for
local manufacture. This is understandable given
that GBAD systems were not identified by the NDS
and IPP as a priority, and the sophistication of the
seekers and guidance systems in SAM and air-to-
air missiles. This, however, represents an opportu-
nity for the 2026 round of policy documents. As the
2024 GWEO Plan states:

acquisition of new active missile defence sys-
tems will be considered as technology matures,
including in the context of the 2026 National
Defence Strategy, taking into account devel-
opment in the technology used by the United
States and other key partners.''s

Overall, the outcomes of the 2024 policy guidance
are clear. IAMD has not been acted on with the
priority allocated to it in the 2023 DSR or in previ-
ously strategic guidance going back to 2016. The
current investment pipeline massively favours
sensors, integration and command and control at
the expense of active missile defence. At the same
time, it pushes the funding for these capabilities
into the latter part of the decade, where funding is
only aspirational.

What little active missile defence there is, there
is a massive over-reliance on the RAN and RAAF,
deprioritising GBAD. On a more positive note, the
2024 round of policy guidance establishes the
framework for missile sustainment and manufac-
ture in Australia and provides an opportunity to
reprioritise IAMD, especially GBAD, in the 2026
NDS, IIP and GWEO plans.
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The 2026 NDS, IIP and GWEO Plan present an ideal
time to reconsider the strategic priority of IAMD,
especially GBAD.

Urgent action is required given the rapidly deterio-
rating strategic environment, lessons from contem-
porary conflicts, the identified need by the CDF for
homeland operations and defence, and the Prime
Minister’s commitment to fund defence capability
gaps provide for a unique moment in the policy
development life cycle.

The 2026 NDS and IIP provide an opportunity to
deliver on a new vision for IAMD and GBAD, build-
ing on the existing AIR6500, LAND19 and other
associated programs for the integrated force.

The focus for this new approach must be on
program governance reform, the acceleration
of AIR6502 Medium-Range Ground-Based Air
Defence, AIR6503 Advanced Missile Defence, and
the expansion of the Army’s short-range air defence
capabilities to provide more sophisticated, inte-
grated and layered defence.

The principles guiding the approach to acquiring
capabilities in IAMD, and specifically GBAD, are
based on lessons learned from recent conflicts,
which have reinforced the priorities outlined in the
2023 DSR. This drives a focus on:

B Urgency in funding new capabilities now (not
in the next decade).

®  Allocating sufficient resources to develop an
integrated and layered IAMD capability with
battle space depth.

B A new approach to Defence’s current AIR6500
program.

® A focus on delivering a minimum viable capa-
bility in the shortest possible time.

®  Accelerating Defence’s medium-range
advanced and high-speed missile defence
capabilities.

B  Emphasising In-service, off-the-shelf options.

B Acquiring a suite of appropriate command and
control systems, sensors and surface (land and
maritime) based missile defences.
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A new pathway for Australia’s
Integrated Air and Missile Defence
and Ground-Based Air Defence

B Delivering on effective minimal integration to
ensure that the most effective use of systems
across the domains with effective accountabil-
ity and funding.

As noted, this report focuses on the development of
ground-based systems, as this is the primary gap in
the ADF’s IAMD capability.

Retention of key current
Integrated Air and Missile
Defence capabilities

In crafting a new direction for the ADF’s IAMD and
GBAD systems, it is essential that key elements
of the existing systems are not lost. Principally,
AIR6500 JABMS is an essential requirement. A key
priority remains the delivery of the JABMS system,
with a focus on replacing the RAAF’s air surveil-
lance and deployable air traffic control systems in
the near term.

However, the follow-on elements of the JABMS pro-
gram will need to be reassessed in terms of budget
priority to deliver a more balanced approach. The
current imbalance, as stipulated in the IIP, between
the JABMS integration project and the delivery of
active missile defence is stark and unsustainable,
with a ratio of 4:1, A$15.39 billion to A$3.77 billion,
in favour of JABMS. This means that the ADF is
focused on high-level situational awareness that
would allow it to sense and track incoming missiles
but have little to no capability to do anything about
them.

Upgrades to E-7A Wedgetail AEW&C aircraft and
their replacement, as well as upgrades to the Jin-
dalee Operational Radar Network, remain essential
components of the ADF’s future IAMD system, but
they must be built and prioritised within a new bal-
anced IAMD architecture.



IAMD is a technical problem set that requires a dig-
ital-based mission engineering approach, includ-
ing model-based systems engineering. Defence’s
Capability and Sustainment Group (CASG) has
rightfully prioritised this. The difficulty with this
is that industries are rightfully protective of their
intellectual property and, for commercial advan-
tage, seek to achieve vendor and product lock. This
requires new approaches to the governance and
design of IAMD architecture.

Governance, Integrated Air and
Missile Defence architecture
and program development

To adopt a new approach to IAMD for the ADF, it is
essential to both allocate capability delivery to the
services appropriately and ensure coordination and
design under a common, integrated framework.

There must be a single overarching authority for the
design of the ADF’s air and missile defence archi-
tecture. This needs to integrate systems across all
five domains: air, land, sea, cyber and space. This
must be directed in line with the integrated force’s
overarching design developed through the net
assessment process, scenario planning and force
design principles.

The best way to achieve this is to establish a new
IAMD architecture design and integration office in
the Joint Capabilities Group. This group, with its
inherent joint focus, will provide service-agnostic
architecture design around the ADF’s priority the-
atre missions, aligned with the net assessment pro-
cess, the force design scenarios and the Headquar-
ters Joint Operations Command (HQJOC) critical
capability list. This office must be provided with
the requisite staff and funding to develop a short-,
medium- and long-term program design and archi-
tecture for ADF air and missile defence.

The existing AIR6500 program should remain with
the RAAF and be restructured to focus on deliver-
ing Tranche1and Tranche 2 of the JABMS program,
while working to develop and deliver subsequent
tranches based on the needs and requirements set
by the new architecture design as directed by the
Chief of Joint Capabilities (CJC).

The existing AIR6502 and a future ballistic missile
defence capability (Patriot) program should be
transferred to the Army and incorporated into an
expanded LANDI19. This will align with the recom-
mendation for medium-range air defence outlined
below and capitalise on the existing program man-
agement experience within the Army. This would
also build on existing personal exchanges between
the Australian Army, HQJOC and INDOPACOM.

The focus for this new approach must be on program
governance reform, the acceleration of AIR6502
Medium-Range Ground-Based Air Defence, AIR6503
Advanced Missile Defence, and the expansion of the
Army’s short-range air defence capabilities to provide
more sophisticated, integrated and layered defence.
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The current AIR6503 program needs rescoping and
development under two lines of effort. Firstly, the
integration of RAN AWD, Hunter Class, and Gener-
al-Purpose Frigate programs into the IAMD missile
architecture under CJC. This requires no change to
the Navy’s capability ownership of these programs.
Secondly, the establishment of a new LAND project
for the development of an advanced, short- and
medium-range ballistic missile defence capability
for the Army. This will enable the ADF to develop
two key lines of effort for ballistic missile defence —
the Navy’s programs focused on AEGIS and vertical
launch missiles, such as the SM-6, and a new land-
based solution.

The Army’s current LAND156 C-UAS program
should be re-scoped for additional investment
under the current development plans, which
include its Advanced Strategic Capabilities Accel-
erator (ASCA) mission. The existing LANDI19
Phase 7b must be expanded to accommodate more
NASAMS batteries, and additional phases must be
added to LANDI19 to include new SHORAD systems,
as outlined below.

Mid-tier and ballistic
air defence

The two largest capability gaps exist in the mori-
bund AIR6502 and AIR6503 projects. The approach
outlined below assesses suitable systems based on
delivering minimal viable capability in the shortest
possible time, ensuring both value for money and
development pathways, and integrating systems
with the United States, as well as key partners such
as Japan. It has also incorporated short- to medi-
um-term development opportunities based on
existing or parallel examples.

In assessment system options, this project exam-
ined a range of military-off-the-shelf options avail-
able. The key systems that meet the requirements
and principles outlined above include those listed
in Table 2.
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Table 2.

IAMD off-the-shelf options

Missions

NASAMS
(National
Advanced
Surface-to-Air
Missile System)

A highly mobile, modular air defence
system designed for flexible protection
of high-value assets, such as air

bases, seaports, populated areas and
army units. Its proven interoperability
with higher-echelon and long-range
systems like Patriot enables tailored,
mission-specific deployments for
maximum operational effect.

Patriot System
(Phased Array
Tracking Radar
to Intercept
On Target)

Designed to detect, track and intercept a
wide range of airborne threats, including
tactical ballistic missiles, cruise missiles,
loitering munitions and advanced
aircraft to protect military forces, critical
infrastructure and population centres.

Aegis Ashore
missile defence
system

A land-based adaptation of the US Navy’s
Aegis Ballistic Missile Defense (BMD)
system, designed to intercept short-,
medium-, and intermediate-range ballistic
missiles during their midcourse phase of
flight.

Mk 41 Vertical A key component of the Aegis Ashore

Launching missile defense system, the seaborne

System (VLS) system is designed to intercept ballistic
missiles and other threats.

Typhon system A mobile, ground-launched missile system
designed to bridge the gap between
shorter-range missile systems and long-
range strike assets, allowing for precision
targeting in heavily defended, contested
environments.

THAAD A mobile anti-ballistic missile system

(Terminal High
Altitude Area
Defense)

designed to intercept and destroy short-,
medium-, and intermediate-range ballistic
missiles during their final phase of flight.




Range (by missile)

System design

Countries operating
the system

Cost per unit
(system/missiles)"®

Between 10-60+ km

« AIM-9x Sidewinder ~10 km
+ Standard AMRAAM: ~30 km
+ AMRAAM ER: ~60 km

A standard NASAMS unit features
a modular architecture that
includes a Fire Distribution Centre
(FDC) command post, a Raytheon
AN/MPQ-64F1 Sentinel active 3D
radar, a passive electro-optical/
infrared sensor, and multiple
canister launchers equipped

with AMRAAM missiles.

13 (Australia, Norway,
Spain, the United
States, the Netherlands,
Finland, Chile, Oman,
Indonesia, Lithuania,
Qatar, Hungary

and Ukraine)

NASAMS Unit: ~A$390.3
million per NASAMS Unit

Missiles:
- AIM-9x Sidewinder A$400K-$1m

» Standard Raytheon-designed
AMRAAM: A$2.3 million.

+ AMRAAM-ER missile:
~A$6.2 million

Between 35-160 km

« PAC-3: ~30-40 km

« PAC-3 Missile Segment
Enhancement (MSE): ~120 km

for aerial targets and ~60 km for
ballistic missile targets.

+ PAC 2: ~160 km

A standard Patriot battery includes
a radar set, engagement control
station and tracking system in a
single unit, with power generation
and other support vehicles, and
several launch stations. This
design reduces the system'’s
logistical footprint and simplifies
operations.

18 (Netherlands,
Germany, Japan, Israel,
Saudi Arabia, Kuwait,
Taiwan, Greece, Spain,
South Korea, the

UAE, Ukraine, Qatar,
Romania, Sweden,
Poland, Bahrain and
Ukraine)

Patriot Battery: ~A$1.5 billion

Missiles:
« PAC-3 Missile: A$5.6 million

» PAC-3 Missile Segment
Enhancement (MSE): A$6.4
million

« PAC-2 Missile: ~A$6.1 million

Between 370-2500 km
+ SM-6 missile: ~370-500 km

« SM-3 (RIM-161 Standard Missile
3) interceptor missile: ~700 km.

« SM-3 Block IlA: reported
maximum range of 2,500 km

A land-based unit comprising
components that include an AN/
SPY-1radar, Mark 41 Vertical
Launching System (VLS), and
Standard Missile-3 (SM-3)
interceptors.

3 (Romania, Poland and
the United States)

Aegis Ashore system:
~A$1.6 billion

Missiles:
« SM-6 missile: ~A$6.1-12.2 million

« SM-3 interceptor: ~A$15-45
million

60 km to an unspecified/
undisclosed maximum in the
thousands.

SM-3 (RIM-161 Standard Missile
3) interceptor missile: ~700 km.
Tomahawk Cruise Missile: 2,500
km

Precision Strike Missile (PrSM):
60-650km

Hypersonic weapons (under
development): Potentially
thousands of kilometres

A seaborne system with a modular
design based on 8-cell units that
can be combined into different
configurations to suit various ships
and mission requirements. Each
missile is stored in its own canister
within a cell, allowing the system
to support a mix of missile types
and sizes.

9 (Australia, Canada,
Germany, Japan, the
Netherlands, South
Korea, Spain, and the
United Kingdom)

Mk 41 Ashore Vertical Launching
System (VLS): ~A$100 million-1.1
billion)

Missiles:

SM-3 interceptor: ~A$15-45
million

Tomahawk Cruise Missile:
~A$3.6 million

Precision Strike Missile (PrSM):
~A$4.5 million

Between 370-2,500 km
+ SM-6 missile: ~370-500 km

« Tomahawk Cruise Missile:
2,500km

A surface missile system
comprising four launchers,
command posts, loading and
support vehicles mounted on
trailers.

1 (United States)

N/A

Missiles:
« SM-6 missile: ~A$ 6.1-12.2 million

« Tomahawk Cruise Missile:
~A$3.6 million

Between 1000-5000 km
« THAAD interceptor missiles
» Short range: 1000 km

» Medium range: 1000-3000
km,

+ Long-range: 3000-5000 km

Comprises four components: a
single-stage, hit-to-kill interceptor;
a launch vehicle; the AN/TPY-2
X-band radar; and a fire control
system.

1 (United States)

THAAD battery: A$1.5 billion

Missiles:

« THAAD interceptor Missile:
A$19.4 million

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

29



Advanced Medium Range
Air-to-Air Missile-Extended
Range for National Advanced
Surface-to-Air Missile System

In addressing the capability requirements in
AIR5602 (medium range air defence), the simplest,
most straightforward and cost-effective decision is
to expand the existing NASAMS system to include
AMRAAM-Extended Range (ER) missile. This
would involve minimal investment and adaptation.
The Australian NASAMS system is already the most
advanced in the world, thanks to the integration of
the CEA radars.!” This radar is more than capable
of being used for the extended-range missile. The
kill chain for the AIM-120 is already proven.

The system would require a relatively inexpen-
sive software upgrade and would necessitate the
ADF acquiring more canister launchers, Fire Dis-
tribution Centres (FDCs) and, most importantly,
the AIM-120 AMRAAM ER missiles. To provide
additional mobility over time, Defence would be
required to work with Thales to adapt the Bush-
master Protected Mobility Vehicle (PMV) to carry
the ER missiles, as their length and weight preclude
their incorporation into the current Hawkeye vehi-
cles’ solution for the current NASAMS missiles.!

Such a solution would present the easiest path
given the experience of Thales, Kongsberg, Ray-
theon and Defence, who are currently working
together on this program. This would build on an
existing high-performing project. The Australian

National Audit Office has assessed LAND19 Phase
7b as on track and expected to “meet capability
requirements as expressed in the Materiel Acquisi-
tion Agreement.”!*

Another option for the ADF to explore would be the
extension of the NASAMS system to include the
adoption of the SkyCeptor missile. This missile has a
range of 200 km, significantly enhancing NASAMS’
effectiveness. The SkyCeptor is combat-proven with
the David Sling system and is advanced as a ‘plug
and play’ weapon. The SkyCeptor was developed to
defeat short- to medium-range ballistic and cruise
missiles. Raytheon and Rafael claim it “costs a frac-
tion of other hit-to-Kill interceptors,” such as the
PAC-3 MSE for the Patriot SAM system.'?° Raytheon
and Rafael have also proposed to integrate the Sky-
Ceptor with the US Army Patriot launchers.!!

Additionally, the NASAMS system is combat-prov-
en and has an exceptionally effective record. Its
accelerated technical development, driven by its
performance in Ukraine, keeps it on a clear develop-
ment pathway. Its combat record has demonstrated
its adaptability, with indications of a point-de-
fence capability for ballistic missiles that would
be enhanced by the addition of a longer-range ER
missile.

While SkyCeptor would be a viable option, the
adoption of AMRAAM-ER for the NASAMS system
represents a fast track to mid-tier capability. It
builds on the development of the existing training
system and could be readily acquired and fielded.
There is no other system that comes close to the
cost efficiency and speed of adapting AMRAAM-ER
into the existing Australian NASAMS system.
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In addressing the capability requirements in medium
range air defence, the simplest, most straightforward and
cost-effective decision is to expand the existing NASAMS
system to include AMRAAM-Extended Range (ER) missile.



Ballistic missile defence: Patriot missile system

Incomparison tothe other optionsthat are assessed The use of a VLS option — a system that operates on

below, such as the Typhon/Vertical Launch System navy ships — would require a land-based solution,

(VLS) and THAAD options, the Patriot system such as the experimental US Army Typhon system. @—

emerges as the most viable option for the ADF. This system is not a widespread, in-service option,
with only two developmental batteries currently
being fielded. The system includes large semi-trail-
er-sized launchers and battery operations centres,
severely limiting its mobility and deployability
with ADF transport assets.
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A US Army slide showing the mid-range capability of the Typhon system. Source: US Army
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Autonomous Multi-Domain Launcher. Source: US Army
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Aegis Ashore System. Source: US Missile Defense Agency
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While still in development with the US Army, the
Typhon system’s size, limited mobility, cost and
complexity have meant that the US Army are heav-
ily investing in pursuing a range of other systems,
including an autonomous launcher system. In
2024, the US Army White Paper identified that its
longer-term approach to its Indo-Pacific Multi-do-
main Task forces (MTDFs) would be a mix of both
manned and unmanned systems. As far back as
2021, the US Army has focused on the Autonomous
Multi-Domain Launcher (AML). Conceived back in
2019, the AML focus is on developing an “autono-
mous, unmanned, highly mobile, C-130 transport-
able launcher.”'2?

As of 2025, the AML, a system of similar design
to the in-service manned High Mobility Artillery
Rocket System (HIMARS), has undergone multi-
ple rounds of testing. In June 2025, the US Army
released a ‘Request for a Solutions Brief’ to develop
two new autonomous launchers. This includes a
Common Autonomous Domain Launcher-Heavy
(CAML-H) capable of launching surface-to-air mis-
siles, such as the PAC-3 and Tomahawk land-attack
missiles. Operational Assessments will be sched-
uled 18 and 24 months from the date of award.
While this remains a future possibility, both the
AML and CAML-H, like the Typhon remain in
development.!”® While it is most likely that the
AML/CAML-H will supersede the Typhon land-
based VLS system, neither represents a military
off-the-shelf (MOTS) option.

AEGIS ashore system consists of AN/SPY radar,
“located in a deckhouse that also supports the
system’s command and control capabilities [with]
Co-located...e fixed launchers for the current ver-
sion of the SM-3 ballistic missile interceptor, the
Block IB, as well as SM-6 air defense missiles.”'?4
The main issues with this system are its costs,
limited development, and that it is a fixed system,
negating mobility. Recent conflicts have demon-
strated the vulnerability of fixed systems, and the
cost was the principal reason for Japan suspending
its development of this program. The two sites for
Japan were to cost approximately A$1.367 billion
each, with the total cost of the system coming to
A$4.55 billion.'?s



The THAAD system comprises missiles, ground-
based radars (GBR), mobile launchers, support
equipment, and a command-and-control centre. It
is a more high-end, limited availability, and more
cost-prohibitive system. Its approximate life-cycle
cost is US$23 billion.?¢ It is limited in applicability
to BMD, and the cost per missile is exceptional-
ly expensive. A single interceptor costs between
US$12 million and US$15 million.”” It is mainly
used in the United States as part of the missile
defence shield, known as the Golden Dome, for the-
atre ballistic missile defence aimed at deterrence
against rogue nuclear missile strikes by countries
such as North Korea.

In comparison to other options, the Patriot mis-
sile system offers the best MOTS option for medi-
um-range air defence and defence against short-
and medium-range ballistic missile defence, as
well as manoeuvring hypersonic missile defence.!?®
Unlike most other options, it is an in-service and
off-the-shelf option, offering a combat-proven
record, a continuing development cycle and a rel-
atively cost-effective system (compared to other
options). Patriot can fire a range of missile options
from the shorter-range PAC-2 and intermediate
PAC-3-CRI, and the longer-range PAC-3 MSE.

PAC-3 missiles defend against incoming threats —
including tactical ballistic missiles, cruise missiles and
aircraft — through direct body-to-body contact delivering
exponentially more kinetic energy on the target than can
be achieved with blast-fragmentation kill mechanisms.

Building on the combat-proven PAC-3 Cost Reduction
Initiative (CRI), the PAC-3 MSE expands the lethal
battlespace with a two-pulse solid rocket motor, providing
increased performance in altitude and range.

In 2024, the US Army abandoned its development
of the Patriot replacement, the Lower-Tier Future
Interceptor initiative, due to high costs.'? It instead
invested in upgrades to the Patriot system, par-
ticularly the PAC-3 missile.’*® This is particularly
important as the 2024 Australian strategic guid-
ance noted that future decisions on “new active
missile defence systems... in the context of the 2026
National Defence Strategy” will take into account
development in the technology used by the Unit-
ed States and other key partners.’*! What is clear
since the 2024 NDS and IIP is that the US military,
as well as other countries around the world, have
doubled down on the continual development of the
combat-proven Patriot missile system, particularly
through the PAC-3 missile.

The PAC-3 provides up to four times the firepow-
er compared to the PAC-2 family of missiles. The
PAC-3 CRI and PAC-3 MSE provide high load-out
configurations and enable defence against mass
raids. The new M903 launcher allows for a mix of
PAC-2 and PAC-3 missiles.!® A 2024 test suggests
that the Patriot PAC-3 MSE air defence missiles
could be fitted to the Navy Mark 41 vertical launch
system.!®® The PAC-3 MSE missile is an effective
countermeasure to short- and medium-range bal-
listic missiles, such as the DF-26 and DF-27.134

PAC-2 and PAC-3 Missile profiles for the Patriot Missile System. Source: Lockheed Martin
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Patriot also offers a viable option for future GWEO
plans. This is not only due to global demand but
also because Japan currently assembles PAC-3 mis-
siles. Additionally, Japan has entered into a new
co-production agreement with the United States,
which was announced not long after the release of
the Australian 2024 NDS on 28 July 2024.13

Rapidly acquiring the US Patriot system with
PAC-2, PAC-3 CRI and PAC-3 MSE missiles for the
Australian Army would deliver an enhanced off-
the-shelf mid-tier air defence and BMD capability.

It would provide for full interchangeability with the
United States. Australia would be entering a system
used globally, including by Japan. Additionally,
this would build on the nascent capabilities already
existing within the ADF, as Australia already has a
high degree of experience with the Patriot system
through its exchanges with the US military, par-
ticularly with INDOPACOM. Australian personnel
on exchange have trained with this system, and
exchange in JAMD personnel means that Austral-
ia is the only nation certified to fire the US patriot
system. This was demonstrated during Exercise
Talisman Sabre 2025 with a live fire of the Patriot
system.!36

As noted, Patriot is undergoing a range of current
upgrades with the US Army, particularly for its
radar system and the ongoing missile development.
This presents a potential opportunity to explore
options for integrating the Australian CEA radars
into the Patriot system. This would be a develop-
ment opportunity, meaning Australia would have
to incur costs for integration and Kkill chain assur-
ance, and navigate the US policy environment.
However, such an option could not only enhance
interoperability between the Australian NASAMS
system and the Patriot system but also provide for
a potential export market for Australian industry,
given the high number of Patriot users worldwide.

This could also lead to an opportunity for inte-
grating Patriot launchers and missiles into the
Australian NASAMS Fire Distribution Centres
(FDC). This would enhance system integration,
enable the reduction of workforce requirements,
and facilitate the deployment of mixed batteries
comprising NASAMS (with AIM-9x, AMRAAM and
AMRAAM-ER) and Patriot missiles and launchers.
In the future, an Australian Patriot system, either a
MOTS system from the United States or an adapt-
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ed system along the lines above, could include the
adoption of the next-generation US Army autono-
mous launching system once it is mature.

Improving Short Range
Air Defence (SHORAD)

Recent conflicts have demonstrated the need for a
layered GBAD system. This starts with the requi-
site quality and quantity of systems for SHORAD.
Defence’s direction for the Army to be capable of
deploying forces into the littoral regions to Austral-
ia’s north, as well as for homeland defence across a
range of different levels of conflict demands force
protection against UAV, missile and aircraft threats.
The Army’s LAND156 program is due to deliver a
C-UAS for Class 1, 2, and 3 systems before the end
of the year.*” This innovative program design, how-
ever, must be re-scoped in the next NDS and IIP to
ensure it provides the necessary volumes of C-UAS
systems for the integrated force.

To provide additional depth to SHORAD, the fastest
and easiest solution at the high end is to expand the
current world-class Australian NASAMS system
to include additional batteries with the requisite
launchers, FDCs, missiles and personnel. This
should include a dedicated inventory allocation
of AIM-9x Sidewinder missiles for the Army’s
NASAMS.

However, NASAMS and LAND156, in and of them-
selves, do not provide a total solution. There are sev-
eral in-service, off-the-shelf options that Defence
should consider adopting. For a short-range missile
system, the most easily adaptable, relatively low-
cost, and versatile solution is the FIM-92 Stinger
missile.

The base FIM-92 Stinger is a man-portable air
defence system (MANPADS). The Stinger SAM
offers supersonic speed and agility and “can be
deployed for defence against all classes of heli-
copters, unmanned aerial vehicles (UAVS), cruise
missiles, as well as low-level fixed and rotary-wing
aircraft.”®8 It is a combat-proven and tested system
that has proven especially effective in Ukraine. It is
used by over 30 countries, including NATO mem-
bers, and can be integrated onto a range of vehicles
and helicopters.



The adoption of the Stinger missile would provide
options to equip a range of the Army’s vehicles. As
outlined above, one of the most recent successful
mobile SHORAD options has been the US Army’s
rapidly developed system, the M-SHORAD plat-
form, which integrates a gun system and Stinger
missiles onto a Stryker vehicle. A clear pathway of
development could be the integration of the Stinger
into the Boxer Combat Reconnaissance Vehicle (see
below), and the development of a remote weapons
station and Stinger missile combination in the
Army’s Bushmaster PMV, replicating the US Army’s
Avenger System and/or M-SHORAD Striker vehicle
system.

The Australian Army is currently bringing into
service a best-in-class Combat Reconnaissance
Vehicle (CRV) through LAND 400 Phase 2. This is
based on the Rheinmetall Defence Australia Boxer
CRV, which is contracted to deliver and support 211
Boxers for the Australian Army. The Boxer CRV can
also come equipped with a Skyranger Turret with
either 30mm or 35mm cannon options. This option
is in-service and off-the-shelf.

“Skyranger 30 was developed to counter
drones, fixed-wing aircraft, helicopters, cruise
missiles, and loitering munitions under net-
worked or autonomous controls...[and] has a
firing rate of 1,200 rounds per minute and an
effective range of 3 kilometers.”*

The Skyranger has been integrated into the
NASAMS FDC since 2019, providing high levels
of interoperability and integration with existing
Army systems. It can also carry two to four short-
range surface-to-air missiles, including Stinger.!4°
This system is in service with nations such as Ger-
many, Austria and the Netherlands and is currently
undergoing major expansions and acquisitions.

Introducing Skyranger air defence turrets onto the
Australian-built Boxer Combat Reconnaissance
Vehicles would provide a mobile C-UAS and air
defence solution to the Army’s mechanised com-
bined arms teams and for broader air defence mis-
sions.

Avenger Weapon System. Source: Getty

Skyranger 30. Source: Rheinmetall
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Force structure and
workforce implications of
Ground-Based Air Defence

The development of these programs, as outlined
above, would have major repercussions for the
Army’s force structure at a time of intense work-
force pressures. It would require the expansion
of the Army’s 10th Brigade to include at least one
additional Air Defence Regiment and potentially
two, depending on the configuration of expanded
NASAMS and Patriot systems. It will require the
reallocation of people within a constrained budget
and workforce profile.

These changes would align with the firm direction
from the 2023 DSR and the mission requirements
outlined for the Army. It meets the strategic need
to adapt the Defence of Australia and Theatre
Mission 1 for the ADF to protect the homeland and

would provide direct support to the operations of
the Army’s 1st Australian Division in the region.
Thus, it is a priority both in the existing force and
in plans to grow and expand the Army and the ADF.
These are the types of changes and requirements
necessary to support deterrence and the regional
strategic balance in the Indo-Pacific.

In meeting force structure and workforce require-
ments, the Army should develop clear pathways
and options to expand the air and missile defence
workforce through the integration of reserve force
soldiers into the system. NASAMS was designed in
Norway to operate with a conscripted workforce,
and there are clear roles and tasks that can be used
in the reserve force. The US Army National Guard
have operated Patriot battalions since 1995 (they
also operate NASAMS in the US National Capitol
region).'*! This is a system adopted by other nations
around the globe. Exploring hybrid workforce
options with Army Reserves is also an identified
mission of the Army’s 2nd Division.

US Army soldiers participate in driver training on the M-SHORAD Stryker, April 2023.
Source: US Department of Defense
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Opportunities for Guided

Weapons and Explosive Ordnance

To ensure a holistic approach to IAMD, there must
be a strategy for the integration of surface-to-air
missiles into the Australian Government’s domes-
tic missile production plans. The Statement of
Intent on Integrated Air and Missile Defence signed
at the 2024 AUSMIN meeting provides a strong
political and policy foundation for the expansion
of Australia’s domestic supply, assembly, produc-
tion and sustainment of advanced surface-to-air
missiles. There is now a significant opportunity for
future GWEO plans to incorporate the addition of a
SAM through the production of key componentry,
missile assembly and potentially whole missiles.

Such an approach would improve local and region-
al missile readiness and preparedness for the ADF,
US Forces and regional partners by developing
Australia as a regional hub for the maintenance
and sustainability of surface-to-air missiles. This
could be achieved through the maintenance and
certification in Australia of test and evaluation
capabilities for AIM-120 AMRAAM family of mis-
siles (used by the RAAF and the NASAMS System)
and the Patriot PAC-2 and PAC-3 missiles.

This is not without some precedent. The co-produc-
tion agreements with Japan and the United States
for AIM-120 and Patriot missiles provide Austral-
ia with an entrée and an opportunity to expand
GWEO engagement with the United States on
SAM systems. Australia’s more sophisticated and
advanced security settings and relationships with
the United States, including the AUKUS export
control reforms, and its Five Eyes security member-
ship, provide a basis for expansion and exploitation
that does not exist with Japan.

The key to expansion into these areas would be the
Australian adoption of NASAMS with AMRAAM-
ER, AMRAAM and AIM-9X Block 2 and Patriot sys-
tems and then working to identify, in collaboration
with the US Government and industry, key supply
chain blockages in areas such as seekers, warheads,
and/or guidance systems for either the AIM-120 or
the PAC-3 missiles, allowing Australian companies
to complement US production. This would build on
Australia’s current plans to develop a solid rocket
motor production facility. It also builds on the Venn
diagram of opportunity for the Australian GWEO
enterprise — namely, ADF demand for the missiles,
a global supply chain shortage, opportunities to
supplement US production, and the ability to ser-
vice export markets.

Advanced Strategic Capabilities
Accelerator and Defence
Science and Technology Group:
Advancing Integrated Air and
Missile Defence technologies

Advanced science and technology play a critical
role in the development of asymmetric capabilities
for the ADF and support for the critical capabilities
of the integrated force. ASCA is firmly embedded
in supporting the delivery of LAND156 C-UAS pro-
gram, but there are a range of further opportunities
to explore.

The most important of these is reducing the cost
curve for the intercept of UAS systems as well as
cruise and ballistic missiles. At the forefront should
be programs that focus on the development of
laser and microwave systems, as well as a low-cost
interceptor. These should be priorities for ASCA,
Defence Science and Technology Group (DSTG),*?
and collaboration with allies and partners, such
as through AUKUS Pillar II. Other key areas of
potential include the application of AI to IAMD,
especially for analysing and interpreting track
data, and target identification for missile intercept
allocation.

At the forefront should be

programs that focus on the

development of laser and

microwave systems, as well

as a low-cost interceptor.
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Conclusion

Global events have underscored the need for effec-
tive GBAD as part of a layered and integrated IAMD
system. The lessons from the Houthis’ attacksin the
Middle East and the Red Sea, the war in Ukraine,
the Israel-Iraq conflicts, Gaza and the India-Pa-
kistan conflict in 2025 all demonstrated that the
modern missile age, supplemented by the prolif-
eration of cheap drones, has arrived. No longer is
IAMD just about high-end potential adversaries, as
offensive missile systems and drones are becoming
ubiquitous to a range of states and non-state actors.
This is making the need for integrated air and mis-
sile defence more critical than ever.

Homeland defence is now a key imperative for the
ADF and the Australian Government, especially
as the risks of potential high-end conflict in the
Indo-Pacific rise. The massive expansion of UAS
systems and cruise and ballistic missile capabili-
ties in the Indo-Pacific region must be countered in
a timely manner to provide for effective deterrence
and to deliver capabilities to the ADF to execute an
effective denial strategy in the event deterrence
fails.

In addition, in the current competition phase in
the region, the ADF will need to demonstrate an
ability to undertake effective IAMD for critical
infrastructure, the ADF’s northern base network
and the AUKUS Submarine Rotational Force West.
If it is not perceived as likely to be effective, it is not
a credible element of effective deterrence.

The most effective and cost-efficient approach to
improve the ADF’s current IAMD capabilities is to
focus on GBAD, given its ability to scale and main-
tain an enduring presence. Such an enhancement
of the Army’s capabilities will allow the RAAF and
RAN to provide both layered and in-depth IAMD,
prosecute counter-air missions, and avoid severely
limiting theatre force employment options. The
worst possible option is to have the RAAF and RAN
continue to provide ‘goal line’ defence in IAMD due
to the lack of the right type and quantity of land-
based systems. This is the current state of the ADF
IAMD capabilities.

There is also a clear national need for enhanced
GBAD.
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While there will never be enough systems to pro-
vide comprehensive defence of even northern Aus-
tralia, an expanded GBAD capability is essential
for both national resilience and the Army’s ability
to operate in the ADF’s primary area of military
interest, from the northwest Indian Ocean through
maritime Southeast Asia to the Pacific.

Australia must provide for enhanced self-reliance
in the defence of Australia. It is not sustainable to
rely on US force posture in Australia in a high-end
contingency or in competition.

The United States is currently massively expanding
its own air and missile defence capabilities, like
other states around the globe. The US Army air
defence batteries and battalions remain the most
deployed assets in the force, as they have been over
recent decades. As demonstrated by the Trump
administration in 2025, despite the Indo-Pacific
being identified as the priority theatre, a Patriot
air defence system and a US carrier battle group
were deployed outside the theatre in response to an
external crisis.

An appropriate allocation of urgency and funding,
coupled with a new approach to the governance
of IAMD architecture and a practical and sensible
approach to GBAD, would lead to a rapidly expand-
ed capability for the ADF. This paper has addressed
options based on principles that support the strate-
gic direction outlined in the 2023 DSR, which has
become even more pressing in the two years since
its release.

These options include the exceptionally logical,
cost-effective and rapid ability to expand mid-tier
air and missile defence through the expansion of
the current NASAMS capability, the inclusion of
AMRAAM-ER and the potential to integrate the
SkyCeptor missile into this system. The adoption of
Skyranger turrets already integrated into NASAMS
also provides for a logical Very Short Range Air
Defence (VSHORAD) solution. The selection of the
ubiquitous and proven Stinger missile for the ADF
and its integration into existing platforms in the
Army, such as the Bushmaster PMV and the Boxer
CRV, also provides a rapid, logical and low-cost
expansion of GBAD covering C-UAS to cruise mis-
siles and general air defence.



The adoption of the Patriot missile defence system
would not only expand medium-range air defence
but also provide a system that can counter short
and medium-range ballistic missiles and hyper-
sonic missiles. These options provide a pathway
for enhancing alliance integration, closer ability
to partner with key countries such as Japan and a
pathway for GWEO development. They also provide
a platform for a range of capabilities, advanced sci-
ence and technology, and development.

As this paper has shown, the keys to a modern
IAMD architecture are a range of mutually sup-
porting systems that cover the entire spectrum,
from C-UAS to ballistic missiles; otherwise, the
system’s weaknesses are ruthlessly exposed in any
combat situation. The more integrated this system
is within the integrated force and with allies and
partners, the better the system will perform.

This is a clear capability gap for the ADF. Prime
Minister Anthony Albanese has constantly reit-
erated that he is looking in the next NDS and IIP
to fund real capability and capability gaps. The
GBAD element of TAMD stands alongside other key
capability priorities such as AUKUS submarines,
the recapitalisation of the Navy, the development
of long-range fires and the GWEO enterprise. IAMD
is a critical element of deterrence, has a major role
to play in Australia’s alliance contribution with the
United States, provides depth to national resilience
and delivers on infrastructure and population pro-
tection for the homeland. Few capabilities contrib-
ute across the full spectrum of defence capabilities
and tasks like IAMD. It is an essential element in
the modern defence of Australia, of which the
Albanese Labor government has championed.

The next NDS and IIP provide an opportunity for
the Albanese government to rapidly fill this capa-
bility gap and deliver on its number one priority:
the safety and security of Australia.

The keys to a modern IAMD architecture are a range
of mutually supporting systems that cover the entire
spectrum, from C-UAS to ballistic missiles; otherwise,
the system’s weaknesses are ruthlessly exposed in

any combat situation.

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

39



Endnotes

13

Robert Dougherty, ““No sense’ increasing
Defence GDP spend without crunching the
numbers, says Albanese,” Defence Connect,
2 June 2025, https://www.defenceconnect.
com.au/joint-capabilities/16152-no-sense-
increasing-defence-gdp-spend-without-
crunching-the-numbers-says-albanese.
The Hon Anthony Albanese MP, “Question
and answer — National Press Club,” 10
June 2025, https://www.pm.gov.au/media/
question-and-answer-national-press-club-0.

Ibid.

Department of Defence, “National Defence:
Defence Strategic Review,” (Australian
Government, 2023), Sections 8.76-8.81, https://
www.defence.gov.au/about/reviews-inquiries/
defence-strategic-review.

Prime Minister of Australia and Deputy Prime
Minister of Australia, “Release of the Defence
Strategic Review,” Australian Government,

24 April 2023, https://www.minister.defence.
gov.au/media-releases/2023-04-24/release-
defence-strategic-review.

Olivia Caisley and Stephen Dziedzic, “ADF
chief warns Australia must be ready to
launch combat operations from home,”
ABC News, 4 June 2025, https://www.
abc.net.au/news/2025-06-04/defence-
chief-warns-australia-must-be-ready-for-
combat/105374804. The CDF was speaking
at the ASPI conference when he made these
comments.

Richard Marles, as quoted in, Jack Quail,
“Projects axed, increased funding for missiles,
drones, ships and subs in defence spending
overhaul,” News.com.au, 17 April 2024, https://
www.news.com.au/technology/innovation/
military/projects-axed-increased-funding-for-
missiles-armed-drones-in-defence-spending-
overhaul/news-story/10b602d62e27d76e56268
5bd655bb437

Tessa Wong, “Australia asks China to explain
‘extraordinary’ military build-up,” BBC,
1June 2025, https://www.bbc.com/news/
articles/clygvlOly5ro

Richard Marles, “Defending Australia 2025
Summit Q&A,” Australian Government, 16
June 2025, https://www.minister.defence.
gov.au/transcripts/2025-06-16/defending-

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

australia-2025-summit-qa.

Ibid.; See also: US Department of Defence,
“Military and Security Developments
Involving the People’s Republic of

China,” December 2024, https://media.
defense.gov/2024/Dec/18/2003615520/-
1/-1/0/MILITARY-AND-SECURITY-
DEVELOPMENTS-INVOLVING-THE-
PEOPLES-REPUBLIC-OF-CHINA-2024.PDF

Simon Benson, “Richard Marles finally

calls out China’s war machine as threat to
Australia,” The Australian, 16 June 2025,
https://www.theaustralian.com.au/nation/
defence/marles-finally-calls-out-chinas-
war-machine-as-threat-to-australia/news-st
ory/4f083201a2e4b3delff6f65a9768f547?u
tm_source=chatgpt.com

Ibid.

Alan Powell, “The Air Raids on Darwin, 19
February 1942: Image and reality” in Peter

J. Dean (ed), Australia 1942: In the Shadow of
War, (Melbourne, Cambridge University Press,
2013), pp 142.

David J. Singer, “Threat-perception and the
armament-tension dilemma,” The Journal of
Conflict Resolution, vol 2, no 1 (1958), pp 94,
https://www.jstor.org/stable/1728487?seq=1.
See also: Denise McGurk, “The origin of threat
assessment,” Institute for Security Science &
Technology, 14 December 2016, https://blogs.
imperial.ac.uk/security-institute/2016/12/14/
the-origin-of-threat-assessment. McGurk
argues that Singer’s piece is the originator of
the ‘adage of threat = capability x intent.’

Stephan Fruhling, Defence planning and
uncertainty: Planning for the next Asia-Pacific
war, (London, Routledge, 2014), pp 12.

Ibid.

US Department of Defence, “Military and
Security Developments Involving the People’s
Republic of China,” pp 65.

Ibid.

See US Department of Defence, “Military and
Security Developments Involving the People’s
Republic of China.”

Thomas Shugart, “Australia and the Growing
Reach of China’s Military: Beijing’s maritime
and aerospace capabilities will have serious



21.
22.

23.

24.
25.
26.

27.

28.

implications in the event of an Indo-Pacific
power play,” Lowy Institute, 9 August 2021,
https://www.lowyinstitute.org/publications/
australia-growing-reach-china-s-military.
Ibid.

For more information, see: Peter Dean,
“Posturing the ADF to maintain an Indian
Ocean strategic balance,” United States
Studies Centre, 11 August 2025, https://wWww.
ussc.edu.au/posturing-the-adf-to-maintain-
an-indian-ocean-strategic-balance

Shaan Shaikh and Wes Rumbaugh, “The

Air and Missile War in Nagorno-Karabakh:
Lessons for the Future of Strike and Defense,”
Center for Strategic and International
Studies, 8 December 2020, https://www.csis.
org/analysis/air-and-missile-war-nagorno-
karabakh-lessons-future-strike-and-defense.
Ibid.

Ibid.

Ben Hubbard, Palko Karasz and Stanley Reed,
“Two Major Saudi Oil Installations Hit by
Drone Strike, and U.S. Blames Iran,” The New
York Times, 14 September 2019, https://www.
nytimes.com/2019/09/14/world/middleeast/
saudi-arabia-refineries-drone-attack.html.

“Saudi oil attack: All the latest updates,”

Al Jazeera, 30 September 2019, https://
www.aljazeera.com/news/2019/9/30/
saudi-oil-attack-all-the-latest-
updates#:~:text=Tensions%20in%20the%20
Middle%20East%20have%20surged%20
following,%E2%80%93%200r%20about%20
5.7%20million%20barrels%20per%20day.

See Major General Pat Ryder, “Pentagon
Press Secretary Maj. Gen. Pat Ryder

Holds a Press Briefing,” US Department

of Defense, 1 October 2024, https://www.
defense.gov/News/Transcripts/Transcript/
Article/3923249/pentagon-press-secretary-
maj-gen-pat-ryder-holds-a-press-briefing/;
Brad Lendon and Gianluca Mezzofiore, “What
are the missiles in Iran’s arsenal and how
does Israel counter them?,” CNN, 2 October
2024, https://edition.cnn.com/2024/10/02/
middleeast/iran-missiles-israel-defenses-
intl-hnk-ml; Patrick Kingsley, Aaron
Boxerman, Ronen Bergman, Eric Schmitt
and Farnaz Fassihi, “Iran Launches Barrage

29.

30.

31.

32.

33.

34.

35.

36.

37.

of Ballistic Missiles at Israel in Retaliation
for Assassinations,” The New York Times,

1 October 2024, https://www.nytimes.
com/2024/10/01/world/middleeast/iran-
ballistic-missiles-israel-assassinations.html

Meg Kelly, Imogen Piper and Evan Hill,
“Iranian missiles hit Israeli military sites,
visuals show,” The Washington Post, 4 October
2024, https://www.washingtonpost.com/
world/2024/10/04/iran-missile-israel-attack-
video/; Geoff Brumfiel, “Satellite images show
dozens of Iranian missiles struck near Israeli
air base,” NPR, 4 October 2024, https://www.
npr.org/2024/10/04/nx-s1-5140058/satellite-
images-dozens-iranian-missiles-struck-near-
israeli-air-base.

Jake Epstein, “Israel’s top ballistic missile
shield proved itself against Iran. Now, a next-
gen update is on the way,” Business Insider, 27
June 2025, https://www.businessinsider.com/
new-interceptor-coming-israel-top-ballistic-
missile-defense-proven-iran-2025-6.

Harper Ellis, “How Israel’s Missile Defense
Systems Work: A Multi-Layered Shield,”
Defense Feeds, 20 June 2025, https://
defensefeeds.com/analysis/weapons/israels-
missile-defense-systems

Missile Threat, “David’s Sling (Israel),” CSIS
Missile Defense Project, 13 July 2021 https://
missilethreat.csis.org/defsys/davids-sling/.

Ellis, “How Israel’s Missile Defense Systems
Work: A Multi-Layered Shield.”

Sydney J. Freedberg Jr, “Army Missile Defense
Stretched Thin: Readiness, Crisis Response
At Risk,” Breaking Defense, 12 February 2015,
https://breakingdefense.com/2015/02/army-
missile-defense-stretched-thin-readiness-
crisis-response-at-risk/.

Ashley Roque, “US Army wants more

Patriot units, but faces tough recruiting
environment,” Breaking Defense, 8 August
2023, https://breakingdefense.com/2023/08/
us-army-wants-more-patriot-units-but-faces-
tough-recruiting-environment/.

Tom Spender, “What was in wave of Iranian
attacks and how were they thwarted?,” BBC,
15 April 2024, https://www.bbc.com/news/
world-middle-east-68811273.

Kyle Balzer, “Israel’s Layered Defense and

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

41



42

38.

39.

40.

41.

42.

43.

44.

Lessons for the Western Pacific,” American
Enterprise Institute, 17 April 2024, https://
www.aei.org/foreign-and-defense-policy/
israels-layered-defense-and-lessons-for-the-
western-pacific/.

Joshua Askew and Aleksandar Brezar, “What
are Israel’s air defences? And why are they so
effective?” Euro News, 16 June 2025, https://
www.euronews.com/2025/06/13/what-are-
israels-air-defences-and-why-are-they-
effective h

Kelly A. Grieco, Hunter Slingbaum and
Lieutenant Colonel Jonathan M. Walker,
“Cratering Effects: Chinese Missile Threats
to US Air Bases in the Indo-Pacific,” Stimson,
12 December 2024, https://www.stimson.
org/2024/cratering-effects-chinese-missile-
threats-to-us-air-bases-in-the-indo-pacific/.
Gerry Doyle, “Lessons from Iran missile
attacks for defending against China’s
advanced arsenal,” Reuters, 14 October 2024,
https://www.reuters.com/world/lessons-iran-
missile-attacks-defending-against-chinas-
advanced-arsenal-2024-10-14/.

Malcolm Davies as quoted in Doyle, “Lessons
from Iran missile attacks for defending
against China’s advanced arsenal.”

Lolita Baldor and Aamer Madhani, “NATO
allies commit to sending dozens of air defense
systems to Ukraine, including four Patriots,”
AP, 10 July 2024, https://apnews.com/article/
ukraine-nato-summit-patriot-air-defense-6bf
639e3a76e9ea8adbdadabd2660490.

Owen Stothart, “Ground-based air defence
systems in the Ukrainian conflict” in The
Kestrel Papers: A selection of essays on air
power 2024, ed. Murray Simons, (Canberra:
Air and Space Power Centre, 2024), pp 19-24,
https://airpower.airforce.gov.au/sites/default/
files/2024-09/Kestrel%20Papers%202024%20
Digital%20Text%20%2B%20Cover_0.pdf

Kassandra Turner, “Russian air power’s
failure to secure swift victory in Ukraine” in
The Kestrel Papers A selection of essays on air
power 2024, ed. Murray Simons, (Canberra:
Air and Space Power Centre, 2024), pp 8-13,
https://airpower.airforce.gov.au/sites/default/
files/2024-09/Kestrel%20Papers%202024%20
Digital%20Text%20%2B%20Cover_0.pdf

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

45.
. Defence Industry Europe, “NASAMS air

47.
48.

49.

50.

52.

53.

54.

55.

Author expert interviews.

defence system proves highly effective in
Ukraine, Norwegian official confirms,”
Defence Industry Europe, 25 February 2025,
https://defence-industry.eu/nasams-air-
defence-system-proves-highly-effective-in-
ukraine-norwegian-official-confirms/.
Author Experts Interviews

Defense Industry Europe “NASAMS air
defence system proves highly effective in
Ukraine, Norwegian official confirms.”

In June 2025, Norway'’s Kongsberg Defence
and Aerospace opened an office in Ukraine

to jointly develop “interceptor production,

air defense enhancement, and maritime
protection.” See: Kateryna Serohina, “Ukraine
plans stronger air defense using NASAMS,
says defense ministry,” RBC-Ukraine, 23

June 2025, https://newsukraine.rbc.ua/
news/ukraine-plans-stronger-air-defense-
using-1750627989.html

Isabel van Brugen, “Patriot Missile Success in
Ukraine Has Shocked Even the Pentagon—
Kyiv,” Newsweek, 25 May 2023, https://www.
newsweek.com/patriot-missile-system-
ukraine-war-russia-pentagon-kyiv-1802594

Jake Harper, “Patriot Reached Peak
Performance Through Use in Ukraine,”
Baltimore Chronicle, 25 June 2025,
https://baltimorechronicle.com/
obshchestvo/2025/06/25/patriot-reached-
peak-performance-through-use-in-ukraine/

Ankit Panda, “Enhanced Patriot Advanced
Capability 3 Interceptor Successfully
Tested,” The Diplomat, 30 June 2020, https://
thediplomat.com/2020/06/enhanced-
patriot-advanced-capability-3-interceptor-
successfully-tested/.

Jen Judson, “How Patriot proved itself in
Ukraine and secured a fresh future,” Defense
News, 9 April 2024, https://www.defensenews.
com/land/2024/04/09/how-patriot-proved-
itself-in-ukraine-and-secured-a-fresh-future/

Harper, “Patriot Reached Peak Performance
Through Use in Ukraine.”

Mertens, as quoted in Sinéad Baker,
“Ukraine’s Patriot kills of Russian planes



56.

57.

58.

59.

60.

61.

62.
63.

64.

and missiles have turned a US air-defense
weapon with a troubled past into a hero,”
Business Insider, 23 March 2024, https://www.
businessinsider.com/patriot-performance-
in-ukraine-dispels-doubts-over-abilities-
experts-2024-3

The Defense Post, “Ukraine Ready to Buy ‘At
Least’ 10 Patriot Systems From US: Zelensky,
The Defense Post, 18 April 2025, https://
thedefensepost.com/2025/04/18/ukraine-
patriot-systems-us/.

2

Constant Meheut, “Trump says he may send
additional Patriot Systems to Ukraine,” The
New York Times, 26 June 2025, https://www.
nytimes.com/2025/06/25/us/politics/trump-
ukraine-patriot-missiles-zelensky.html.
Baker, “Ukraine’s Patriot kills of Russian
planes and missiles have turned a US air-
defense weapon with a troubled past into a
hero.”

Jack Detsch, Paul McLeary, Felicia Schwartz
and Eli Stokols, “Trump allies caught off
guard by Pentagon’s Ukraine weapons freeze,”
Politico, 2 July 2025, https://www.politico.
com/news/2025/07/02/ukraine-weapons-
freeze-elbridge-colby-00438156.

Stothart, “Ground-based air defence systems
in the Ukrainian conflict.”

Mykhaylo Zabrodskyi, Dr Jack Watling ,
Oleksandr V Danylyuk and Nick Reynolds,
“Preliminary Lessons in Conventional
Warfighting from Russia’s Invasion of
Ukraine: February—July 2022,” RUSI, 30
November 2022, https://www.rusi.org/
explore-our-research/publications/special-
resources/preliminary-lessons-conventional-
warfighting-russias-invasion-ukraine-
february-july-2022

Ibid.

Christian van der Merwe, “Ground-based air
defence,” in The Kestrel Papers A selection of
essays on air power 2024, ed. Murray Simons,
(Canberra: Air and Space Power Centre,
2024), pp. 35-40 https://airpower.airforce.gov.
au/sites/default/files/2024-09/Kestrel%20
Papers%202024%20Digital%20Text%20
%2B%20Cover_0.pdf

Justin Bronk, “Russian Combat Air Strengths
and Limitations: Lessons from Ukraine,”

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

CNA, April 2023, https://www.cna.org/
reports/2023/04/Russian-Combat-Air-
Strengths-and-Limitations.pdf

Todd South and Jen Judson, “Army plans to
grow Patriot battalions, plus one for Guam”,
Defense News, 5 August 2025, https://www.
defensenews.com/land/2025/08/04/army-
plans-to-grow-patriot-battalions-plus-one-
for-guam/.

Department of Defense, “Fiscal Year (FY) 2026
Budget Estimates, Army, Justification Book
Volume 1 of 1, Missile Procurement, Army,”
June 2025, https://www.asafm.army.mil/
Portals/72/Documents/BudgetMaterial/2026/
Discretionary%20Budget/Procurement/
Missile%20Procurement%20Army.pdf

Vice Chief of Staff Gen. James J. Mingus,

as quoted in Joe Lacdan, “Army to bolster
Patriot fleet with additional battalions,” US
Army, 24 July 2025, https://www.army.mil/
article/287303/?fbclid=IwQOxDSwLxAyFleHR
UA2FIbQIXMQABHpPJGOsAt_Q95dDJUUO_
T3bfP6ysklpQyWXEjgGzpHf7hTdZefn25
OhSWpUTJ_aem_NCc3abIYIyPXn440sIwlcA

Judson, “How Patriot proved itself in Ukraine
and secured a fresh future.”

Department of Defense, “Fiscal Year (FY) 2026
Budget Estimates.”

Ibid.
Ibid.

Jen Judson, “Next-gen air defense radar
approved for low-rate production,”

Defense News, 21 April 2025, https://www.
defensenews.com/land/2025/04/21/next-gen-
air-defense-radar-approved-for-low-rate-
production/.

MG Mark S. Bennet, “U.S. Army Fiscal Year
Budget Overview 2026,” US Army, https://
www.asafm.army.mil/Portals/72/Documents/
BudgetMaterial/2026/pbr/Army%20FY %20
2026%20Budget%200verview.pdf

Andrew Feickert, “The U.S. Army’s Indirect
Fire Protection Capability (IFPC) System,”
Congressional Research Service, 21 January
2025, https://www.congress.gov/crs_external
products/IF/PDF/IF12421/1F12421.10.pdf.

US Army, “Army Force Structure
Transformation,” White Paper,

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

43



76.

77.

78.

79.
80.

81.

82.

83.

84.

85.

44

2024, https://api.army.mil/e2/c/
downloads/2024/02/27/091989¢9/army-white-
paper-army-force-structure-transformation.
pdf

Staff Report, “PACAF establishes Pacific
IAMD Center,” Pacific Air Forces, 14
November 2014 https://www.pacaf.af.mil/
News/Article-Display/Article/591097/pacaf-
establishes-pacific-iamd-center/.

Major Michael Parry, “Strength in Unity:
Lessons from the MISSILE-PAC-24 Event,” US
Army, 6 January 2025, https://www.army.mil/
article/282209/strength_in_unity_lessons_
from_the_missile_pac_24_event.

Parry, “Strength in Unity: Lessons from the
MISSILE-PAC-24 Event.”

Ibid.

Col Lynn “Riddler” Savage, “US
INDOPACOM’s Integrated Air and Missile
Defense Vision 2028: Integrated Deterrence
toward a Free and Open Indo-Pacific,” 28
January 2022, https://www.airuniversity.
af.edu/JIPA/Display/Article/2915508/us-
indopacoms-integrated-air-and-missile-
defense-vision-2028-integrated-deterre/

87.

Author’s interviews, June 2025, Hawaii.

The White House, “United States-Japan
Joint Leaders’ Statement: Global Partners
for the Future,” The White House, 10
April 2024, https://bidenwhitehouse.
archives.gov/briefing-room/statements-
releases/2024/04/10/united-states-japan-
joint-leaders-statement/

Prime Minister Anthony Albanese and
President of the United States of America

Joe Biden, “United States-Australia Joint
Leaders’ Statement — Building an innovation
alliance,” Prime Minister of Australia, 25
October 2023, https://www.pm.gov.au/
media/united-states-australia-joint-leaders-
statement-building-innovation-alliance.

Kym Bergman, “Joint Air Battle Management
System A Step Closer,” Asia-Pacific Defence
Reporter, 6 September 2021, https:// o1.
asiapacificdefencereporter.com/from-the-
magazine-joint-air-battle-management-
system-a-step-closer/.

Department of Defence, “Government invests

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

86.

88.
89.

90.

92.

$500 million in defence capability and
delivers job boost,” Australian Government,
24 April 2024, https://www.minister.
defence.gov.au/media-releases/2024-04-24/
government-invests-500-million-defence-
capability-delivers-job-boost; CEA
Technologies, “AIR6500 Phase 1 Tranche 1,”
CEA Technologies, n.d., https://www.cea.com.
au/domains/air-6500-phase-1-tranche-1/.
Gregor Ferguson, “Speed and agility are

the key to successful innovation,” The
Australian, 11 September 2024, https://
www.theaustralian.com.au/special-reports/
speed-and-agility-are-the-key-to-successful-
innovation/news-story/90961d8ce0b6f764d2
95b777583f1983.

Robyn Tongol, “SPOTLIGHT: How AIR

6500 will defend Australia’s shores, with
Lockheed Martin Australia’s Liam Catterson,”
Defense Connect, 16 January 2025, https://
www.defenceconnect.com.au/joint-
capabilities/15376-spotlight-how-air-6500-
will-defend-australia-s-shores-with-lockheed-
martin-australia-s-liam-catterson.

Ibid.

Malcom Davis, “Lack of integrated air and
missile defence leaves our bases exposed,”
The Australian, 11 September 2024, https://
www.theaustralian.com.au/special-reports/
lack-of-integrated-air-and-missile-defence-
leaves-our-bases-exposed/news-story/429
08e8865baf17c0256bb0c92ac4d19; Malcom
Davis, “Australia’s next step in integrated

air and missile defence,” The Strategist, 16
April 2024, https://www.aspistrategist.org.
au/australias-next-step-in-integrated-air-
and-missile-defence/; Carl Rhodes, “National
Defence Strategy: too slow on air-and-missile
defence,” The Strategist, 10 May 2024, https://
www.aspistrategist.org.au/national-defence-
strategy-too-slow-on-air-and-missile-
defence/; Author expert interview’s

Malcom Davis, “Lack of integrated air and
missile defence leaves our bases exposed.”

Department of Defence, “National Defence:
Defence Strategic Review,” Section 8.2,
Department of Defence, “National Defence:

Defence Strategic Review,” Sections 8.76-8.81.
Emphasis added.



93.
94.

95.

96.

97.

98.

99.

100.

101.

102.

Ibid.

Center for Strategic and International
Studies, “A Conversation with Sir. Angus
Houston, Co-Lead of Australia’s New Defence
Strategic Review,” Center for Strategic and
International Studies, 18 May 2023, https://
www.csis.org/analysis/conversation-sir-
angus-houston-co-lead-australias-new-
defence-strategic-review

The Cove, “The Cove’s Defence Strategic
Review Report Digest,” The Cove, 2 May
2023, https://cove.army.gov.au/article/coves-
defence-strategic-review-report-digest

Department of Defence, “2009 Defence White
Paper,” (Australian Government, 2009),
Sections 8.28 and 9.104, https://www.defence.
gov.au/about/strategic-planning/defence-
white-paper.

Department of Defence, “2013 Defence White
Paper,” (Australian Government, 2013),
Sections 8.43, https://www.defence.gov.au/
about/strategic-planning/defence-white-
papet.

Department of Defence, “2016 Defence White
Paper,” (Australian Government, 2016), pp

96, Section 4.47, https://www.defence.gov.
au/about/strategic-planning/defence-white-
paper.

Department of Defence, “2016 Defence White
Paper,” pp 50, Section 2.45.

Department of Defence, “2016 Defence White
Paper,” pp 50 and 96, Sections 2.45, 4.47 and
4.48.

Department of Defence, “2020 Defence
Strategic Update,” (Australian Government,
2020), pp 38, http://defence.gov.au/about/
strategic-planning/2020-defence-strategic-
update

See: Department of Defence, 2024 National
Defence Strategy, (Canberra: Australian
Government, 2024), Sections 6.6 (Government
Priorities), 6.7 Investments over the decade),
6.8b (Land Capabilities) and 6.8c (Air
Capabilities), and Section 7.23 (International
Partnerships), pp 49, https://www.defence.
gov.au/about/strategic-planning/2024-
national-defence-strategy-2024-integrated-
investment-program#:~:text=The%20
Australian%20Government%20

103.

104.

10s.

106.

107.

108.

109.

has%20released%20the%202024%20
National,risks%20based%200n%20the%20
concept%200f%20National%20Defence.
Emphasis added.

Department of Defence, 2024 National
Defence Strategy, pp 40.

Department of Defence, 2024 National
Defence Strategy, pp 49.

Department of Defence, 2024 Integrated
Investment Program, (Canberra: Australian
Government, 2024), Section 9.1, pp 67,
https://www.defence.gov.au/about/
strategic-planning/2024-national-defence-
strategy-2024-integrated-investment-
program#:~:text=The%20Australian%20
Government%20has%20released%20the%20
2024%20National,risks%20based%200n%20
the%20concept%200f%20National%20
Defence

Kym Bergmann, “Innovative approach to
supporting the Air Warfare Destroyers,”
Asia-Pacific Defence Reporter, 15 January
2023, https://asiapacificdefencereporter.
com/innovative-approach-to-supporting-
the-air-warfare-destroyers/; Stephen Kuper,
“First Hobart-class destroyer begins combat
system upgrade,” Defence Connect, 9 April
2025, https://www.defenceconnect.com.au/
naval/15857-first-hobart-class-destroyer-
begins-combat-system-upgrade

Carl Rhodes, “National Defence Strategy:
too slow on air-and-missile defence,” The
Strategist, 10 May 2024, https://www.
aspistrategist.org.au/national-defence-
strategy-too-slow-on-air-and-missile-
defence/.

Department of Defence, “Joint Statement
on Australia-U.S. Ministerial Consultations
(AUSMIN) 2024,” Australian Government,
7 August 2024, https://www.minister.
defence.gov.au/statements/2024-08-07/
joint-statement-australia-us-ministerial-
consultations-ausmin-2024.

Department of Defence, “United States
and Australia collaborate on integrated
air and missile defence Test,” Australian
Government, 29 March 2024, https://
www.defence.gov.au/news-events/
releases/2024-03-29/united-states-and-

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

45



110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

australia-collaborate-integrated-air-and-
missile-defence-test.

Department of Defence, “Safeguarding
Australians with boost to air and missile
defence,” Australian Government, 22 October
2024, https://www.minister.defence.gov.au/
media-releases/2024-10-22/safeguarding-
australians-boost-air-and-missile-defence.

Department of Defence, Defence Industry
Development Strategy, (Canberra: Australian
Government, 2024), pp 19, https://www.
defence.gov.au/about/strategic-planning/
defence-industry-development-strategy.

Department of Defence, Defence Industry
Development Strategy.

Department of Defence, The Australian
Guided Weapons and Explosive Ordnance Plan,
(Canberra: Australian Government, 2024),
https://www.defence.gov.au/about/strategic-
planning/australian-guided-weapons-
explosive-ordnance-plan.

Department of Defence, The Australian
Guided Weapons and Explosive Ordnance
Plan, pp 37. See also Chapter 5, Domestic
Manufacture of GWEO.

Department of Defence, The Australian
Guided Weapons and Explosive Ordnance Plan,
pp 65.

Costs approximated from publicly available
data on previous international contracting
agreements and acquirement sales.

Australian National Audit Office, “2022-23
Major Projects Report: Project Data Summary
Sheet — LANDI19 Phase 7B,” Australian
National Audit Office, 2021, https://www.
anao.gov.au/sites/default/files/2024-02/
Auditor-General_Report_2023-24_14_pdss_7.
pdf

Author Expert interviews.
Author Expert interviews.

Raytheon RTX, “David’s Sling System and
SkyCeptor Missile,” Raytheon RTX, 7 July
2025, https://www.rtx.com/raytheon/what-
we-do/integrated-air-and-missile-defense/
davidssling.

Arie Egozi, “Israelis Push New Missile

For Patriot Launchers: SkyCeptor,”
Breaking Defense, 4 March 2021 https://

46 Protecting the homeland: Accelerating ground-based air and missile defence for Australia

122.

123.

124.

125.

126.

127.

breakingdefense.com/2021/03/israelis-
push-new-missile-for-patriot-launchers-
skyceptor/. See also “Romania to Produce
SkyCeptor Interceptor Missiles for Patriot,
The Defense Post, 6 May 2022, https://
thedefensepost.com/2022/05/06/romania-
skyceptor-missiles-patriot/; GDC, “Raytheon
and Electromecanica to produce SkyCeptor
Missile Interceptor In Romania,” Global
Defense Corp, 25 June 2024, https://www.
globaldefensecorp.com/2024/06/25/raytheon-
and-electromecanica-to-produce-skyceptor-
missile-interceptor-in-romania/.

DEVCOM, “Autonomous Multi-Domain
Launcher,” US Army, 7 July 2025, https://
www.avmc.army.mil/Portals/51/Success
Stories/AML/PR20210201 AML Public Release
Factsheet_Version 3_9_20_2021.pdf.

Defense Industry Europe, “U.S. Army
showcases advanced Autonomous Multi-
Domain Launcher (AMDL) at Project
Convergence-Capstone 5,” Defense Industry
Europe, 17 March 2025, https://defence-
industry.eu/u-s-army-showcases-advanced-
autonomous-multi-domain-launcher-
amdl-at-project-convergence-capstone-5/.
See also US Army, “Army Force Structure
Transformation.”

2

Dan Goure, “Why Japan suspended its
acquisition of the Aegis Ashore system,”
National Interest, 5 December 2021, https://
nationalinterest.org/blog/reboot/why-japan-
suspended-its-acquisition-aegis-ashore-
system-197429

Ibid.; Random Japan Academy, “Why Japan
Canceled The Aegis Ashore Program,”
Random Japan Academy, 27 January 2024,
https://therandomjapan.com/aegis-ashore/.

Katleigh Taylor, “THAAD (Terminal High
Altitude Area Defense): Breaking Down the
Economics of Missile Defense,” GovConExec,
15 December 2023, https://govconexec.com/
articles/thaad-terminal-high-altitude-area-
defense-breaking-down-the-economics-of-
missile-defense/.

Anushree Jonko, “US used 20% of its THAAD
Missiles to defend Israel for 12 Days: Report,”
NDTV World, 28 June 2025, https://www.ndtv.
com/world-news/america-spent-800m-in-



128.

129.

130.

131.

132.
133.

134.

135.

thaad-missiles-in-12-days-to-shield-israel-
from-iran-8784836.

Defence Industry Europe, “PAC-3 MSE
successfully intercepts medium range
ballistic missile in flight test,” Defence
Industry Europe, 29 March 2023, https://
defence-industry.eu/pac-3-mse-successfully-
intercepts-medium-range-ballistic-missile-
in-flight-test/; Reuters, “How US plans to arm
itself against China’s hypersonic weapons,”
NDTV World, 25 October 2024, https://
www.ndtv.com/world-news/how-us-plans-
to-arm-itself-against-chinas-hypersonic-
weapons-6873762.

Maj Gen Frank Lozano, US Army, program
executive officer for missiles and space, as
quoted in Joe Saballa, “US Army Scraps
Next-Gen Patriot Missile Replacement Plan,’
The Defense Post, 16 October 2024, https://
thedefensepost.com/2024/10/16/us-army-
patriot-replacement/.

Saballa, “US Army Scraps Next-Gen Patriot
Missile Replacement Plan.”

137.

]

Department of Defence, 2024 National
Defence Strategy.

Lockheed Martin, “PAC-3®MSE Overview.”

Sebastian Roblin, “The Navy’s warships

can now fire the Army’s Patriot PAC-3 Air
Defense Missiles,” Popular Mechanics, 10
June 2024, https://www.popularmechanics.
com/military/navy-ships/a61018467/navy-
warships-armys-patriot-pac-3-air-defense-
missiles/; Reuters, “How US plans to arm itself
against China’s hypersonic weapons.”

Defence Industry Europe, “PAC-3 MSE
successfully intercepts medium range
ballistic missile in flight test.”; Reuters,
“How US plans to arm itself against China’s
hypersonic weapons.”

Unshin Lee Harpley, “Japan to Start Making
AMRAAMs and Export PAC-3 Missiles,”

Air and Space Forces Magazine, 29 July

2024, https://www.airandspaceforces.com/
japan-steps-up-missile-production-in-deal-
with-u-s/; Yomiuri Shimbun, “Japan’s PAC-3
Production to be Strengthened for Exports;2+2
Meeting to Discuss Making Patriots, Other
Missiles,” Japan Times, 26 July 2024, https://
japannews.yomiuri.co.jp/politics/defense-

136.

138.

139.

140.

141.

142.

security/20240726-200829/.
Author Expert interviews.

Classes for UAS are categorized by technical
properties, operational and/or regulatory
factors. Class 1 involves small, lightweight
UAS designed for tactical, unit-level
operations. Class 2 and 3 UAS are larger and
more sophisticated, with Class 2 often serving
lower-altitude, close-range support, and class
3 providing long-endurance, high altitude
missions for intelligence, surveillance, and
reconnaissance (ISR). See: Andre Haider,

“A Comprehensive Approach to Countering
Unmanned Aircraft Systems”, Joint Air Power
Competence Centre, January 2021, https://
www.japcc.org/chapters/c-uas-introduction/.

Army Technology, “Stinger Man-Portable
Air Defence System (MANPADS),” Army
Technology, 14 July 2014, https://www.
army-technology.com/projects/stinger-man-
portable-air-defence-system-manpads/.

Rojoef Manuel, “Germany Buys Boxer-
Mounted Skyranger 30 Air Defense Turrets,”
The Defense Post, 28 February 2024, https://
thedefensepost.com/2024/02/28/germany-
boxer-mounted-skyranger-turret/.

GDC, “Netherlands Purchases 22 Skyranger
30 short-range air defence systems,” Global
Defence Corp, 3 February 2025, https://
www.globaldefensecorp.com/2025/02/03/
skyranger-netherlands/.

Global Security.org , “1-203 ADA Battalion,”
Global Security.org, 7 July 2025, https://www.
globalsecurity.org/military/agency/army/1-
203ada.htm#google_vignette. In 1995, the
Alabama Army National Guard made history
when the 1st Battalion, 203rd Air Defense
Artillery was added to its structure.

Department of Defence, “Defence Science and
Technology Group,” Australian Government,
n.d., https://www.dst.defence.gov.au/

Protecting the homeland: Accelerating ground-based air and missile defence for Australia

47



48

About the author

N
~?9|\1

[ra——
B
[

'H

Professor Peter J. Dean

Senior Adviser for Defence Strategy
United States Studies Centre

Dr Peter J. Dean PhD SFHEA is Senior Adviser for Defence Strategy with
the United States Studies Centre and Professor of Strategic Studies at the
Australian National University. Previously, Professor Dean was Director
of the Foreign Policy and Defence Program at USSC (2022-2025), Co-Lead
of the 2023 Defence Strategic Review (DSR) Secretariat and Chair of
Defence Studies and the Director of the Defence and Security Institute at
the University of Western Australia (2020-2022).

Professor Dean has an extensive background in military and defence
studies. He was the founding editor of the Melbourne University Press
Defence Studies Series, is a member of the Editorial Boards of the
Australian Army Journal, Global War Studies and the Military Studies
Journal and a former managing editor of the journal Security Challenges.

Aninternational award-winning author he has authored numerous books,
policy papers and articles on the US-Australian alliance, Australian
defence policy, military operations and regional security. His books
include Australia’s American Alliance (Melbourne University Press 2016),
MacArthur’s Coalition (University Press of Kansas, 2018), After American
Primacy: Imagining the Future of Australia’s Defence (Melbourne
University Press, 2019) and Fighting Australia’s Cold War: The Nexus of
Strategy and Operations in a Multipolar Asia, 1945-1965 (The Australian
National University Press, 2021).

Professor Dean has been a Fulbright Fellow and Endeavour Research
Scholar in Australia-United States Alliance Studies, a Senior Fellow with
the Perth USAsia Centre, as well as a non-resident fellow with the Center
for Strategic and International Studies (CSIS) and the Australia, New
Zealand and Pacific Studies at Georgetown University in Washington DC.
He is currently a non-resident Senior Fellow at the Atlantic Council.

Protecting the homeland: Accelerating ground-based air and missile defence for Australia






Analysis of America.
Insight for Australia.
Solutions for the Alliance.

—\) UNITED STATES
STUDIES CENTRE

CONTACT

United States Studies Centre
Institute Building (HO3)

The University of Sydney NSW 2006
ussc.media@sydney.edu.au

ussc.edu.au

THE UNIVERSITY OF AUS American o .t-:_,'_if 4
* Australian . e

SYDNEY U S A Association : =



