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Executive summary

In the near future, the Australian Government will consider the second-pass approval of the acquisition of the bulk of
the proposed F-35 Joint Strike Fighter (JSF) fleet. If approved, the acquisition will cement the JSF as the major part
of Australia’s air combat capability for decades to come. And it’s not just an important security decision; it’ll have

a significantimpact on the defence budget as well. This tranche will have a sticker price around $8-10 billion, and
through-life costs will be well above that.

The ability to wield airpower effectively has been firmly established as a prerequisite for success at all levels of war
fighting, especially the high-intensity end. And the capability to protect our air and maritime approaches is a core task
for the ADF. The F-35 has been a part of that plan for over a decade and, after several false starts, we’re now reaching the
main decision point.

US Air Force F-35A Joint Strike Fighters from 58th Fighter Squadron, 33rd Fighter Wing over the northwest coast of Florida. Photo courtesy USAF.
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Taking wing: time to decide on the F-35 Joint Strike Fighter

The government will have to consider several issues when it sits down to make the decision. Delays in the delivery of the
F-35—according to plans in 2002, it was meant to have entered service by now—resulted in an ‘interim’ purchase of 24 Super
Hornet aircraft at an acquisition cost of over $3 billion and operating costs throughout the 2010s adding as much again. Entering
service only a few years ago, these essentially brand new aircraft are likely to be in service until at least 2030. As well, in 2013 the
government announced the purchase of 12 yet to be delivered Growler electronic warfare aircraft.

Because of those prior buys, and because the 71-strong 1980s vintage Hornet fleet will age out around the start of the 2020s,
realistically the government has only two options. The first is to proceed with current plans and approve the acquisition of
more F-35s, accepting the costs of operating a mixed fleet of three types (F-35, Super Hornet and Growler) for at least the next
fifteen years, and accepting the opportunity cost elsewhere in the ADF’s force structure. Within this option is the possibility of
reducing the number of F-35s slightly to offset the additional cost of a mixed fleet, although it would also reduce the total air
combat capability.

Alternatively, government could decline to pursue further F-35 purchases (perhaps including the 12 that are currently approved
but not contracted) and consolidate the existing fleet with additional Super Hornets. This would result in a single-type fleet of
strike fighters—the original goal of the F-35 acquisition plan—but at a lower level of overall capability than a mixed F-35/Super
Hornet fleet would provide. In this instance it might be possible to augment the number of aircraft by reinvesting the funds freed
up by consolidating on a single type.

Which of those options is chosen will depend on several factors. The first is the role envisaged for Australia’s air combat capability.
If it’s about defence of Australia, either option would work. Projecting intercontinental power remains a formidably difficult task,
and Australia’s unlikely to come under direct threat from a major power in the foreseeable future. Super Hornets and the other
enabling elements of air combat capability (air-to-air refuellers, airborne early warning and JORN over-the-horizon radar) would
be likely to provide Australia with a sufficiently robust air combat capability for the next couple of decades. As well, in coalition
operations, the provision of electronic warfare aircraft or air-to-air refuellers, either instead of or in addition to Super Hornets,
would be a credible and valuable contribution.

But in the strike fighter role the F-35 is a far more capable aircraft than the Super Hornet and would give greater capability
against a more capable adversary, including the ability to penetrate sophisticated air defences. If that’s the criterion, then an
F-35 purchase is the natural choice. The F-35 also provides more ‘future proofing’ against the acquisition of advanced aircraft and
weapon system types around the region.

The ADF’s anti-shipping strike capability will reside with the Super Hornet for the rest of this decade. While it will represent a step
up from the previous capability, the ability to strike ships with sophisticated long-range defences will have to wait until a dedicated
anti-shipping weapon is integrated on the F-35 in the early 2020s. That’s after the planned delivery of Australia’s aircraft, but
retrofitting this capability onto Australia’s F-35s should be relatively easy. In the meantime the Super Hornet will provide a credible
maritime strike capability against most regional targets.

The F-35 program has been plagued in the past by schedule and budget overruns. The government will need to be satisfied that
the program is on a stable enough footing to expect that the F-35 will be available and performing as required when we need it. In
the wake of significant recent efforts in the US to address program shortcomings, it now looks as though that’s a reasonable bet.
Costs have now stabilised and are trending downwards as the production rate increases, although the F-35 won’t be the ‘low-cost
fifth-generation fighter’ that it was initially billed as.

Other factors point towards a likely F-35 buy. Backing away from the F-35 would incur a political cost in Washington with the US
Government, the Pentagon and the Congress. Because we’re an international program partner on the JSF, the economies of scale
for other buyers—including the US—will be reduced if we don’t purchase the aircraft. Australian industry also has a stake in several
substantial contracts for F-35 component manufacture, which are tied to Australian participation in the program.
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In the final analysis, the government seems likely to be prepared to pay a moderate premium to maintain a high-end air-combat
capability, and to preserve the other benefits to industry and the alliance with Washington. On balance, that looks like a

reasonable decision for Australia.

Introduction

In the near future, the Australian Government will consider a proposal from Defence for ‘second-pass’ approval of the acquisition
of a further tranche of 58 F-35! Joint Strike Fighters (which with a previously approved 14 aircraft would take the total number

to 72). This is a big decision—the price of the 58 aircraft and associated support equipment and facilities included in this tranche is
likely to be around $8-10 billion. At a time of intense government scrutiny of its budget commitments and curtailing of expenditure
in other portfolios, the business case for the acquisition will have to be a strong one.

In fact, there’s a pretty good case to be made for Australia to have a strong air combat capability. The ability to wield airpower
effectively has been firmly established as a prerequisite for success in high-end war fighting. To be sure, there are many things that
the ADF can be called on to do that don’t require it, but it’s a ‘must have’ if the nation ever faces a significant military threat. Given
our geography, the possession of comprehensive airpower makes power projection—either by sea or by air—against Australia
prohibitively difficult. This observation was made as early as 1935 by former prime minister Billy Hughes, who observed:

If our resources will not suffice to furnish with all arms of defence, we must concentrate on aircraft. A strong air force is within
our resources, no matter how conservatively these may be estimated. And there is no reason why Australia should not have
an air force so strong as not only to overwhelm any enemy aircraft, to destroy all transports, plane-carriers and supply ships
accompanying the fleet, but also if desirable to disable, if not destroy, his armed vessels.

To Australia the aeroplane has come bringing gifts in both its hands. We desire that it shall always be for us a messenger of
peace, bearing our greetings of goodwill to all the world. But in case of need it can protect us from aggression more effectively

than any other agency.

For well over a decade now, the F-35 has been a key part of Australia’s plan for our future air combat capability. In 2002, the

F-35 was being promoted as a low-cost ‘fifth-generation’ aircraft—the term’s not entirely well defined, but implies a quantum
leap in capabilities compared to older ‘fourth-generation’ designs, such as the Hornet. (To further muddy the waters, advanced
fourth-generation aircraft such as the Super Hornet are often marketed as generation 4.5 or 4.75 aircraft—a description that blurs
the line between the generations, thus misrepresenting the qualitative difference between them.)

When the opportunity to join the F-35 program as an international partner came along, the Howard government took the decision
to elevate the F-35 to the status of preferred option for the replacement of the RAAF’s 1980s-vintage Hornets. In doing so, the
government curtailed a study that was being conducted into various options, which included the American F-15E Strike Eagle,
F-22 Raptor and Super Hornet, the Eurofighter Typhoon and the Dassault Rafale from France.

But it hasn’t been the smoothest of paths. Back in 2002, the ‘flyaway’ price quoted to Senate estimates hearings was

USS$40 million, or about US$52 million in today’s money and US$58m in the 2019 dollars required for a comparison with the likely
actual cost Australia will pay of around US$90 million (see the discussion of costs later). In 2002, the plan was for the aircraft to
enter service with the armed forces of the United States before the end of the 2000s and with the RAAF in 2012, well in time to
enable a smooth transition from the then Hornet and F-111 fleet. Time has shown both the cost and schedule numbers to be
wildly optimistic. The intervening period has seen costs rise and Australia’s planned F-35 in-service date slipped first to later in
the decade and later into the early 2020s. In the first instance that was due to poor project management within the American
program and greater than anticipated development problems, which collectively caused several major re-plans of the program.

1 Forreadability we use F-35 in this paper as a shorthand to refer to the F-35A Conventional Take-off and Landing (CTOL) variant. Where

other variants are mentioned the distinction will be made explicitly.
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The program stabilised post-2010, and the most recent deferral of an ADF acquisition is most accurately ascribed to Australian
budget adjustments.

That’s had a significant impact on Australia’s budget and force structure. To maintain Australia’s air combat capability after the
retirement of the F-111, successive governments purchased 24 ‘interim’ Super Hornet strike fighters in 2006, augmented by 12
‘Growler’ electronic warfare aircraft in 2013. Including support costs, the total cost of these investments is just under $10 billion.
Of course that’s now a sunk cost, but the presence in the force structure of 24 essentially new combat aircraft and 12 electronic
warfare aircraft can’t be ignored in future decision-making.

The F-35 has received a lot of bad press over the years. Some of it has been deserved: the structure and management of the

F-35 development program have left much to be desired, and the aircraft design itself has some significant compromises for
multi-variant production. But some of the criticism has been hyperbolic and has only served to muddy the waters, at least in the
public discussion.

Today we have vastly more information than was available in 2002 and it’s possible to be more confident about the timeline, cost
and—to some extent, given the classified nature of some critical elements—the capability of the aircraft. As well, developments
elsewhere allow us to make some predictions about the possible future operating environment.

When the government sits down to consider the proposal that comes forward from Defence, it’ll have to weigh up a number
of issues:

e What’s the role for Australia’s air combat capability? And, related, what’s the likely operating environment?

e Isthe F-35 now mature enough to justify committing to it as the backbone of Australia’s air combat capability from
around 2020?

¢ What will the F-35 cost, and how stable are the cost estimates?
¢ Arethere credible alternatives to an F-35 purchase, and what are the cost and capability differentials between them?

This paper examines each of those questions in turn.

What's the role for Australia’s air combat capability?

It’s easy for any discussion of air combat capability to quickly devolve into a platform-centric ‘type A versus type B’ evaluation.
If that’s the basis for an acquisition decision, then it becomes a relatively simple matter of assessing the characteristics of the
platform against credible adversary capabilities. That’s the basis of ‘capability-driven’ decision-making.

The logic for the selection of the F-35 on capability grounds is simple: its advanced fifth-generation capabilities are the selling
point. To paraphrase General Michael Hostage, head of the US Air Combat Command, by the middle of the next decade, older
American aircraft would be very likely to lose in a straight fight with aircraft from capable adversaries like Russia and China. Each
would be likely to have aircraft that can overmatch even significantly upgraded platforms, such as the F/A-18/EF Super Hornet.

It makes good intuitive sense that you want to have platforms that are better than those of your likely adversary (at least if the
numbers involved are similar—quantity matters, too). In the words of General Mark Welsh, Chief of Staff, US Air Force:

When a fifth generation fighter meets a fourth generation fighter—[the latter] dies. We can’t just dress up a fourth generation
fighter as a fifth generation fighter; we need to get away from that conversation.

From an American perspective, that’s entirely reasonable. American forces could be deployed at short notice to virtually any
theatre globally, and would be expected to do the heavy lifting on Day 1, including projecting airpower into strongly defended
situations where the defenders have the home-ground advantage. Being second best isn’t good enough in that circumstance.
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Australia’s air combat capability, on the other hand, doesn’t necessarily need to do that. As with all defence acquisition decisions,
the most fundamental question is the role that the government sees for its investment into air combat. For example, do we want
the capability to be able to conduct deep strike missions against a sophisticated integrated air defence system on Day 1 of a
conflict—in which case, we’re driven down the ‘best platform’ path—or is it sufficient to have the capability to implement Billy
Hughes’s essentially defensive strategy of maritime strike and air defence against credible levels of force that can be projected
against Australia? In this approach, which could be termed ‘scenario-based planning’, the job is to find the most cost-effective way
of achieving whatever limited objectives are deemed credible.

Unlike the US, Australia doesn’t have global power projection ambitions (in contradistinction to being able to deploy forces in
support of global interests—Australia’s unlikely to do that unilaterally). Barring extraordinary changes to the regional environment,
any threat to Australia will have to come from a medium power in Southeast Asia or from China—there are simply no other credible
alternatives. So any future air combat capability should be weighed against those possibilities. And while the current government
is yet to articulate its assessment of the future ADF operating environment, the declared position of the previous government—
presumably informed by advice from the intelligence assessment agencies—is that no direct threat is anticipated from China. If
that continues to be the case, then a reasonable working assumption is that the air combat threat to Australia’s direct interests
and territories is likely to remain modest in size for some time to come.

Note that Australia’s ability to project air power from its own bases will be more limited in future than was the case previously,
following the retirement of the long-range strike capability provided by the F-111. The operational radius of the F-35, while

very handy by modern tactical aircraft standards, means that it would be able to fly operations just into the closer parts of the
archipelago to our north without multiple air-to-air refuellings (Figure 1). Of course, the converse is also true: any adversary hoping
to deploy airpower against Australia will face the same geography, and have the same difficulty in marshalling combat mass at a
distance. Defending Australia is less demanding than attacking defended territories elsewhere.

The single most important task of the RAAF is to raise the costs and risks of threatening Australian territory to any would-be
aggressor. A key part of the role of Australia’s future air combat capability will be the way it enables or conducts maritime denial
operations. But, at least in the initial phase of its service, the F-35 won’t be able to deliver a dedicated anti-shipping weapon.

Maritime strike

The capacity to raise the costs and risks of threatening Australian territory to any would-be aggressor is the single most important
task of the RAAF. A key part of the role of Australia’s future air combat capability will be the way it enables or conducts maritime
denial operations. For the rest of this decade, the ADF’s airborne maritime fast jet strike capability will primarily reside with

the Super Hornet and the AGM-154C Joint Stand Off Weapon Glide Bomb (JSOW-C1). This weapon has a range of up to 100km,

and has sensor and targeting packages to allow it to engage moving targets. This approach will be effective against low- to
medium-capability shipborne defensive systems. Against ‘top end’ targets it’s likely to prove less successful and riskier for

the attacking aircraft. A greater stand-off distance and a more sophisticated weapon with greater terminal effect is likely to be
required for mission success and survivability of the attacking aircraft.

When the F-35 enters service, it’ll represent a substantial improvement, and will have a further growth path to a sophisticated
capability to engage well-defended maritime targets. Its stealth will mean a lower chance of detection and it will be able to
approach closer to the target before weapon release. At the time of delivery, the F-35 should be able to deploy the JSOW-C1 and
probably the still developmental GBU-53/B Small Diameter Bomb Block Il (SDBII). In effect, the ADF’s maritime strike capability
will improve markedly in terms of aircraft survivability and targeting capability, but will be limited by weapon effectiveness.

But JSOW-C1 and SDBII are relatively slow weapons in the terminal phase and could be successfully engaged by close-in
weapon systems.

At the moment plans are for the Norwegian-developed Joint Strike Missile (JSM) to be integrated onto the Block 4 or 5 F-35
aircraft in the early 2020s. (Like the JSOW-C1, retrofitting shouldn’t be too hard.) Other weapons might follow in later blocks.
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Figure: F-35 combat radius with and without a single air-to-air refuelling
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The combined capabilities of aircraft and missile will represent a sophisticated strike capability against most maritime targets.
So given an F-35 purchase, the next 15 years would see Australia’s maritime strike capability progressively improve from good
to excellent.

Coalition operations

One other factor that needs to be considered in selecting an air combat platform for Australia is the contribution that Australian
forces could make to US-led operations, either in the Asia-Pacific region or beyond. That’s important, because it essentially brings
together the ‘worst case’ capability-based considerations and the scenario-based ones. Australia would have to decide whether

it would be a part of high-intensity operations early in a conflict against sophisticated opposition—in which case, high-end
capabilities are at a premium—or whether its contribution could come later, or at the margins of the main conflict. This point is
covered in more detail below.

It’simportant to note that air combat is only one of many roles the ADF might be asked to perform by government, and it’s far from
the most likely one any time soon. Since the Vietnam War, Australia’s air combat operations have been limited to the deployment
of a squadron of Hornet aircraft to Iraq in 2003, which flew strike operations in a fairly permissive environment. But as well as



Strategic Insights

actual combat, it’s worth noting that Australia’s sophisticated air combat capability plays a deterrent role as well during times of
tension—the very reason the F-111 strike aircraft were purchased in the first place. Ultimately it’s the government’s judgement of
the relative importance of air combat capability that’ll decide its relative priority for spending.

F-35 program status

The F-35 program has had a troubled and well-documented history and risks remain. The delays in the program can be attributed
to ambitious initial scheduling, the enormous complexity of the project, and management errors, including a concurrent
development and construction approach. But the management of the program has improved markedly in the past few years

and, after years of steady cost increases and deferred production numbers, successive Selected Acquisition Reports and

Pentagon budget papers show prices trending downwards along a ‘learning curve’ and planned production numbers holding
largely unchanged.

In March 2012, the US Department of Defense announced a revised timetable for the program, in part reflecting the restructuring
that the JSF program had undertaken since 2010. The new schedule appears to have taken into account the difficulties the
program had faced to that point, and has in broad terms proved realistic. Barring a major setback in development and testing—
always possible in a development project, but increasingly unlikely—it seems that the aircraft will be available for service with US
forces from 2016.

In line with that revised baseline, the Australian Government announced in May 2012 that 12 of the 14 aircraft that Australia had
committed to purchasing would be delivered two years later than planned, with the first two still to be delivered in 2014 as per
contract. That amended schedule appears likely to be met: the first aircraft are on track to be delivered in July and August this
year and the first Australian pilots will begin training at the start of 2015. At this stage, Australia seems likely to achieve its planned
Initial Operating Capability (I0C) in 2020, allowing the government to begin the phased retirement of the Hornet fleet.

However, due diligence necessarily entails understanding the remaining risks in the F-35 program. This is especially important,
given the Australian National Audit Office’s observation of a limited ability to sustain the Hornet fleet much beyond 2020. And,
while progress continues to be good, significant amounts of flight testing and software development are still to be completed.

Mid-2013 testimony from the US Government Accountability Office notes that, while the program completed more test flights than
scheduled, it fell short of its goal for test outcomes, highlighting the potential for further slippage. But subsequently the 2013 flight
test program met most of its targets. The development of the enormously complicated software for the aircraft is another concern.
There have been suggestions that delays in software development and integration could delay the planned mid-2015 10C for the
US Marine Corps short take-off/vertical landing (STOVL) variant, although a late 2015 date appears to be manageable. And despite
these concerns, at the end of January 2014 the F-35 program office in the US said that it was confident that the aircraft would

be ready in time for the Marines’ target 10C. The Government Accountability Office has also noted improvements in software
development management practices and greater success in meeting targets, suggesting that the program’s on a better footing
thanin the past.

Structural issues remain possible but are increasingly unlikely. Problems that were identified in earlier testing now have
engineering solutions that will be built into future aircraft. The most recently reported issue was cracks that have appeared in
aircraft bulkheads in stress testing after 9,400 hours of simulated flight. Any program setback will have an impact beyond the
specific model, but this issue won’t directly affect Australia’s F-35A CTOL model.

Another prominent issue has been the difficulty in getting the specified performance from the F-35’s helmet-mounted display. The
program began to develop a second, less ambitious and less capable, helmet to hedge against the risks in working on the full-spec
version, but it’s since reverted to the more capable option, which is expected to be performing as desired by the end of 2015. Test
pilots anecdotally report that the helmet-mounted display is already fit for purpose and, more importantly, a substantial step
forward from previous technologies.
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On balance, the risks described above, while not negligible, look unlikely to prevent the aircraft from being available to the ADF
when required.

Costs

As for any weapon system, both the acquisition and the through-life costs of the F-35 have to be factored into planning. After
years of escalation, the acquisition costs now appear to be predictable, having stabilised—albeit at a substantially higher ‘sticker
price’ than was initially promised. In fact, the F-35 is set to become a gold-standard example of the value of historical trends for
estimating the cost of future platforms. While the initial estimate was well below the extrapolated past data, the final cost is likely
to sit squarely on the long-term trend line.

The table below shows the most recent US Air Force budget planning figures for the next five years. Note that the figures are
planning figures derived under Pentagon procurement rules and that actual contract prices have been less than the planning
figures in the past two years, a trend the program office and service customers expect to continue. The 2019 figure should
therefore be treated as an upper bound of the price Australia might pay for aircraft around that time. A figure of US$90 million
(2019 dollars) probably represents a reasonable estimate.

Table: F-35A ‘flyaway’ costs for the 2014-2019 period (in then-year US$ million)
2014 2015 2016 2017 2018 2019
F-35A flyaway cost 145.1 133.7 1117 107.8 99.6 97.1

Source: US Air Force FY 2015 budget request, March 2014.

The flyaway cost isn’t the total cost of acquisition, which needs to include all ancillary items, initial spares and support equipment.
A good rule-of-thumb is that the aircraft cost is about two-thirds of the total acquisition cost. As indicated in previous ASPI reports,
there seems to be no danger of the acquisition cost of the F-35 exceeding the budget of Project Air 6000. Recent reductionsin
successive F-35 production contract prices only reinforce this conclusion. (It’s not clear why the project has such a comfortable
budget margin, given that the initial price projection was substantially lower than the likely actual price, but we’ll be generous and
ascribe it to prudent planning.)

Much less certain is the through-life cost of the aircraft—which is hardly surprising, given that it’s still in development and is still
two years away from even initial operating status. And there do seem to be a number of issues that could affect running costs.
Alarming projections of support costs have made headlines in the defence press (and sometimes the mainstream press). Some of
that can probably be safely put down to the usual Beltway politics of large projects and competing acquisition priorities. But it’s
likely that there have also been substantial increases in projected F-35 support costs as well as the acquisition cost.

ASPI’s 2008 work on costing force structures found that the 20-year support cost of aircraft types was, to a very good
approximation, around twice the acquisition cost. That makes sense, as both the acquisition and through-life costs are driven
by system complexity. The net result is that support costs for the F-35 are likely to be substantially higher than those for its
predecessor, the F-16. In fact, given that the acquisition costs of the F-35 and Super Hornet are similar, the through-life costs are
also likely to be similar.

The most difficult to estimate quantity is the ‘fixed cost’ of an F-35 fleet. (The significance of this is explained below.) Until the
model for support is decided, it won’t be possible to get a handle on these costs. If Australia opts for support as part of a global
arrangement, economies of scale should be possible. The more ‘sovereign’ the support model, the higher the cost. But in any
case it’s expected that facilities for in-country F-35 operations and support will cost well over $1 billion. The best guess—and it’s
admittedly little more than that—is that the fixed costs for F-35 operations would be around $2 billion initially, with an annual
ongoing cost of about 10% of that figure, or $200 million per year. In comparison, and providing a ‘sanity check’ on that estimate,
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the support cost of the initial tranche of 24 Super Hornets was initially budgeted at $230 million per year, after ‘set-up’ costs of
around $1 billion.

Options

If we were starting to build an air combat capability from scratch, or were looking at block obsolescence across the current tactical
aircraft fleet, the solution that emerged from either the capability-based or scenario-based approaches would be the same. Given
that there’s not likely to be much difference in acquisition or through-life costs between the F-35 and alternatives, its additional
capability would make it a clear choice, assuming what now seem to be manageable risks to schedule and cost.

But that isn’t the case. Thanks largely to delays in the F-35 program, Australia now has an air combat fleet that consists of 71
1980s-vintage Hornet airframes that won’t be fit for purpose much beyond 2020, and 24 essentially new Super Hornets, with

12 Growler electronic warfare aircraft still to arrive from the production line. It’s expected that those new aircraft will be in
inventory for at least the next 15 years, meaning that the fixed costs that come with any aircraft type will be on the books over that
period. It’s worth recalling in this context that the basis for the original decision to go down the F-35 path was to rationalise the air
combat fleet into a single type as the F-111 and the Hornet reached the end of their useful lives. Introducing the F-35 in addition to
the existing fleet will bring with it another set of fixed costs, and a mixed fleet of Super Hornets, Growlers and F-35s is bound to be
more expensive to maintain than a two-type fleet.

Because of those prior buys, and because the 71-strong 1980s vintage Hornet fleet will age out around the start of the 2020s,
realistically the government has only two options. The first is to proceed with current plans and approve the acquisition of more
F-35s, accepting the costs of operating a mixed fleet of three types (F-35, Super Hornet and Growler) for at least the next fifteen
years, accepting the opportunity cost elsewhere in the ADF’s force structure. Within this option is the possibility of reducing the
number of F-35s slightly to offset the additional cost of a mixed fleet, although it would also reduce the total air combat capability.

Alternatively, government could decline to pursue further F-35 purchases (perhaps including the 12 that are currently approved
but not contracted) and consolidate the existing fleet with additional Super Hornets. This would result in a single-type fleet of
strike fighters—the original goal of the F-35 acquisition plan—augmented by electronic warfare aircraft. But those savings would
come at the cost of an overall lower level of capability than a mixed F-35/Super Hornet fleet would provide. In this instance it might
be possible to augment the number of aircraft by reinvesting the funds freed up by consolidating on two types instead of three.

In broad terms, Option 1 would provide greater unit and overall capability in the air combat fleet, give Australia the ability to
conduct high-end operations in even highly contested spaces in coalition contexts, and would carry less risk of being overmatched
by potential adversaries in the future. But it would also come at a higher cost. If necessary for budget reasons, that cost could

be offset by a reduction in the number of F-35s purchased. For example, with 14 F-35s already approved, the government might
consider approving an additional 50, rather than the proposed 58, which might save in excess of $800 million—though at the cost
of a reduction in depth and/or readiness in the air combat capability.

The ‘further Super Hornets’ option is almost certainly less expensive (see next section), and would provide adequate capability
against the range of credible threats that Australia could face in the foreseeable future. The Super Hornets, operating in
conjunction with Growlers, Wedgetail early warning aircraft and air-to-air refuellers, and with the support of sensors such as JORN
over-the-horizon radar, will constitute a very capable air defence capability for many years to come. But it would also bring a
budget penalty in the next few years, as the Super Hornet production line is winding down and any new aircraft would need to be
paid for sooner rather than later—in effect undoing the short-term budget savings that accrued by slipping the F-35 to later years.

In contributions to coalition operations, the F-35 is the tactical aircraft type that would provide the most flexibility, being able to be
deployed into frontline operations anywhere US forces are committed. The Super Hornet won’t be as capable as the F-35 or likely
to be committed to the more dangerous spectrum of missions. But the US Navy will also have Super Hornets in inventory until at
least 2030, allowing Australia to augment US operations in less than top-end environments.
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And, in any case, it’s not clear that the best contribution Australia could make to US operations is the provision of a small number
of strike fighters, whether they be F-35s or Super Hornets. In high-level sustained air operations, air-to-air refuellers and electronic
warfare aircraft are almost always oversubscribed—effectively making them key enablers of operations by other types. If called
upon in extremis by the US, it might be those ‘force multipliers’ that constitute the most significant contribution Australia

could make.

Two other factors—neither of them capability or program management issues—need to be taken into account in decision-making.
First, by committing to the F-35 as an international partner early on, there’s now alliance capital invested in Australia’s purchase of
the aircraft. Second, Australian industry participation in the manufacture of F-35 components is contingent on our acquisition of
the aircraft, and the numbers are a factor in how much work can be awarded.

In terms of political impact, this would be a bad time for Australia to back away from the F-35. The program is in no small way
predicated on large production numbers giving economies of scale, and partner purchases form a substantial fraction of the
proposed production run. The issue of affordability per unit is of course vitally important to the Pentagon, and analysts have
raised concerns of a ‘death spiral’: the fewer aircraft that are ordered, the fewer over which the costs of development and capital
costs of manufacturing processes will be distributed, so the higher the unit cost. If one country pulls out, that will raise the costs
for those that remain in the program, and so increase the incentives for them to pull out as well. However unlikely large-scale
withdrawals are at this stage, the Pentagon doesn’t want to be left standing on its own and bearing all costs when the music
stops—especially when facing its own budget problems. That said, the Australian Government has a responsibility to guard against
similar decisions by other partner nations, and even by the US itself—the US Navy announced a reduction of 33 aircraftin its
acquisition plans over the next five years, citing budgetary pressure.

Australian industry has been successful in winning substantial contracts to manufacture F-35 components, with a total value

of over US$300 million so far and possibly US$5 billion over the lifetime of the program. But that work is ‘tied’ to an Australian
purchase. In effect, the prime contractor, Lockheed Martin, with the acquiescence of the US Government, has used contracts to
attempt to lock partner governments into acquisitions of the F-35—effectively adding a steep local political price to any decision to
pursue an alternative, and recruiting the Australian industry lobby to the cause of the F-35. In effect, what could be an arm’s-length
commercial relationship is instead being used to constrain the Australian Government’s decision-making on an important defence
capability—and it’s likely to prove to be an effective strategy. The demise of the local car industry and pressure on other defence
manufacturing, such as shipbuilding, can only add to the political pressure to maintain F-35 work in country.

Conclusions

On balance, the decision that appears to meet government priorities for capability, industry participation and alliance
management with the US seems to be a further purchase of the F-35.

Risks to both schedule and performance seem sufficiently under control to make that a responsible decision. Although the
development program could still throw up surprises, it looks like the F-35 will be ready in time to retire the vintage Hornet fleet as
scheduled, and will perform as required. However, delays to date now mean that there’s little additional scope for further slippage
in an Australian in-service date.

Moving to the acquisition of additional F-35s on top of the Super Hornets and Growlers currently in service or under order will
necessarily mean that the costs of a mixed fleet are now unavoidable. One option for offsetting those costs is reducing the number
of aircraft purchased. That would complicate the management of the fleet and its readiness, but it would still provide a good basis
for an expansion with further F-35 buys of later block aircraft should the future strategic circumstances warrant it.
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Acronyms and abbreviations

ADF Australian Defence Force

10C Initial Operating Capability

JORN  Jindalee Operational Radar Network
JSF Joint Strike Fighter

RAAF  Royal Australian Air Force
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