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0. Pre-Introduction and Introduction


People with any role in the formation of military policy, in any country around the world, must be looking closely at the Russo-Ukrainian war and ‘learning’ how the nature of contemporary warfare has changed. Hopefully the lessons to be learnt will be well-digested by the relevant personal in countries like, e.g., the US, Australia, Aotearoa New Zealand, The UK, Europe, NATO, and so on... lest their competitors find an advantage and successfully exploit it in both current and future conflicts. (0)


The swiftly evolving evolution of drone warfare in this Russo-Ukrainian war is a case in point. From what I have heard from people closely watching this conflict and collating and reporting such information in the relatively novel formation of ‘histories of the present’ is that to begin with there was a two-month window of opportunity between the utilization of a certain new kind of drone and the development of effective counter-electronic measures. That this ‘window then shrank to one month and now stands around the two-week mark. That to overcome this shrinking period of opportunity the latest Ukrainian drones are being equipped with continually updated AI and target recognition software, and, by such means, for the present they seem to be successfully bypassing the increasing effectiveness of counter-electronic warfare. Our reflections of this observation alone should be salutary. (1)

That the point of this short essay is to rhetorically ask a certain set of questions, namely, “how as the nature of warfare changed?” and, “what are the ramifications of such changes in terms of a necessary re-direction needed in relevant policy formation that appositely confronts this new and frightening vision of the battlefield?’ and, most importantly, “have the leaders of the Democratic world successfully absorbed such lessons about contemporary warfare that so obviously are there to be learnt?” (2)


In structuring this short essay let me begin with a factual anecdote. Then briefly discuss the roles played by missiles, precision munitions, and then sketche out a history of how drone warfare has so swiftly mutated. Then, I summarize my key observations. Last, let me introduce what has been announced in the AUKUS agreement and through the implication of a contrast with the first sections of this essay question, if only by implication, the overall value of this very expensive agreement from the Australian perspective. Hopefully setting the stage for a productive debate over such potential issues raised or by this essay. (3)

1. An Anecdotal Description of the Demise of the Russian Flagship Moskva


At the time this battleship was sunk, apparently worth, more or less, around three quarters of a billion dollars US, the narrative I heard, rightly or wrongly, was that the ship was first ‘attacked’ by drones that were primarily meant as a distraction to the main event, namely, the sending and striking of this ship by two Ukrainian Neptune missiles perhaps worth, more or less, around one million dollars each. By any definition this is a form of asymmetrical warfare. Rumour also had it that the Russians had nuclear weapons on board this flagship but that they were quickly recovered soon after the demise of this ship. (4)


Now, what is the point of this anecdote, certainly as it pertains to its factual content? That two relatively cheap missiles very effectively took out this very expensive symbol of the Russian Black Sea Fleet that after this event, and similar occasions, has had to leave the port of Sevastopol and move to the less advantageous surroundings of the congested port of Novorossiysk on the Russian coastline further away from that current form of military intervention although not immune from the attacks of longer-range Ukrainian drones. (5)

2. A Brief Sketch of the Use of Missiles, etc.


If a country has a sufficiently well-operated radar coverage of its airspace and is supplied with the latest in anti-ballistic measures then they can very successfully take out a very expensive barrage of missiles. Witness the current effectiveness of the so-called ‘Iron Dome’ over Israel and the relative protection of Kiev afforded to it through its use of American Patriot missile systems. However, the inexpensive nature of drones does not call for the use of such expensive counter-measures and it is obvious that the use of drones is another form of asymmetrical warfare, certainly in terms of cost.
 Then, if missiles and drones can effectively take out such radar coverage the airspace in question is then rendered vulnerable to all forms of missile attack. Missiles, like modern artillery are designed to act as precision weapons. Using GPS, they can land within a meter or two of their intended target. Should electronic counter-measures interfere with their use of GPS then a parallel inertial guidance system can be used instead. But, the success or failure of a barrage of missiles in a well-defended airspace is often dependent upon adequate radar coverage and it is here where drones have very successfully demonstrated their worth, e.g., in continually taking out such coverage in Russia and Russian controlled areas of Ukraine, and needless to say, the Russians have also tried to return the compliment. (6)


In conjunction with precision missiles, albeit usually with a shorter range, we also have artillery functioning in a similar manner, i.e., in their use of both highly accurate GPS and inertial guidance systems. (7)
3. The Rapid Evolution of Drone Warfare


We can define ‘drones’ as ‘unpersoned, mobile surveillance systems that are either armed or not armed’. I.e., either having a militaristic use, etc., or not having a militaristic use, etc.
 Then, for the sake of a systematic survey, we can also note the use of non-mobile, remote sensing forms of surveillance that are placed on buildings, on platforms built for that, on trees, on the surface of the sea, anchored to the depths of the oceans, etc., etc. (8)


Drones, in terms of their mobility, operate either on water, underwater, on land, and/or in the air. Hypothetically, an autonomously driven car loaded with explosives driven to a certain target would fall under this definition. Similarly, we could have the use of autonomously or non-autonomously flown planes... as demonstrated in this Russo-Ukrainian war. (9)


Now, let me outline a taxonomy of drones, and, then also highlight the effective role they can play when integrated into a working platform that can assemble and assess (through AI and human intervention) possible forms of military response whose emergent value outweighs the apparent ‘costs’ of individual inputs. (10)


Drones can be used for either surveillance and/or offensive purposes. From cheap drones the size of a human fist to very large multi-propeller driven Ukrainian Vampire Drones (known to the Russians as Baba Yaga) to those the size and shape of a small aircraft (e.g., the Iranian Shahed as currently used by the Russians on a regular nightly basis). At night, such drones can also be equipped with thermal imaging. Then, we have one-use First-Person Drones that physically attack equipment or troops; Loitering Munitions that can return to base if not utilized like a First-Person Drone; high altitude, long distance, surveillance drones; anti-surveillance drones; drones used to ship supplies to encircled troops, etc. Drones can also land near trenches and explode when their operators visually see the presence of nearby troops. Or land, and then act as a mine. A recent Ukrainian innovation has been to use so-called ‘dragon drones’ to drop incendiary material, thermite, i.e., moulten metal with a temperature around 2,000 degrees centigrade, on both tree-lines and trench-lines. (11)


Along with the evolution of counter-electronic warfare and counter-counter-measures to evade that form of disruption we also have drones doing a number of roles in concert with other strategies. Recently, Russian trucks and cars, etc., well behind the contact-line at nighttime have been buzzed by drones causing their drivers to panic and speed along the road, without their lights on in order to have them bang into concrete tank obstructions called ‘dragon’s teeth’ that were shipped there by these Vampire Drones. How these dragon’s teeth got there was a mystery until a video surfaced of one of these Vampire drones delivering such a heavy obstacle to an unsuspecting Russian roadway. This anecdote also supports the contention that the use of drones is even more effective when used in the context of a certain strategic plan. Similarly, a video recently surfaced of a Russian drone de-activating magnetic mines, placed on that roadway by Ukrainian drones, with a piece of metal on the end of a length of rope being dragged near or over such mines. Noting that in concert with an overall strategy the simple use of drones can be even more effective when inserted into a complex plan where e.g., the cited taking out of radar installations being a case in point. Then, in the wake of a recent Ukrainian ammunition shortage, drones have overtaken the role previously played by both less-precise and precision artillery. As well, it is obvious from the daily publishing of drone surveillance footage that numerous drones are often present over a certain section of the battlespace and recording in real time the damage done by other drones either dropping munitions or operating as kamikaze missiles. Then, from an aggradation of such visual and geo-located reports, both the Ukrainians and independent sources have reported massive losses in equipment on both sides, but especially for the Russians given their preoccupation with continually attacking through the use of so-called ‘meat waves’, etc.
 (12)


As an uncontested observation we should also note that this Russo-Ukrainian war is an almost totally surveilled battlespace. Drones have also witnessed in real time the perpetration of war crimes by the Russians from the observed shooting of surrendering Ukrainian prisoners to the well-documented lethal harassment of civilians in a frontline city like Kherson by the use of drones dropping munitions on unarmed civilians as observed, e.g., by Ukrainian drones, etc., or through the published dissemination of such videos by the Russians themselves. (13)


It should also be pointed out that the manufacture of drones in Ukraine is rising on an exponential basis among an assortment of 500, or more, small business operations assembling the same (and sometimes using Additive 3-D manufacturing). In contrast, the Russians have generally taken a state-oriented response to this acceleration in drone production and in the design and manufacture of new varieties of drone, etc. (14)


What must we surmise is the accumulative ramifications of this rapid use and evolution of drone warfare? (15)


That on many occasions, large military objects like warships (e.g., Moskva), submarines (e.g., destruction of the Rostov on Don in Sevastopol harbour), tanks, armoured troop carriers, planes, and helicopters, etc., can and will be taken out if situated in an area under an unprotected airspace! Not that there is now no role for such impressive bits of military kit, just that they have to be now better protected, operationally integrated, and well-organized in order to minimize their destruction in what, otherwise, would be their inevitable fate in an intensively fought over battle-setting should one or both sides in a conflict be well-equipped. (16)


Now, let me outline the background to the recent AUKUS agreement entered into by Australia, etc. (17)

4. AUKUS and its Incorporation of Australian Submarines


Summarizing materials courtesy of Wikipedia, etc., let me note the following points. (18)

First, according to the official Australian Government website we have the following heading:

The AUKUS nuclear-powered submarine pathway will deliver long-term strategic benefits for Australia, the United Kingdom and the United States.

It strengthens the combined industrial capacity of the 3 partners, with increased cooperation making trilateral supply chains more robust and resilient.
 (19)

But, let us look more closely how this deal is actually being structured between the US, UK and Australia. Concerning the rather (Orwellian-speak) ‘Optimal Pathway’:
AUKUS partners have identified an Optimal Pathway to achieve the construction and delivery of SSN-AUKUS as an enduring nuclear-powered submarine capability for Australia.

The Optimal Pathway will:

· Deliver Australia a conventionally-armed, nuclear-powered submarine (SSN) capability as soon as the early 2030s.

· Elevate all 3 nations' industrial capacity to produce and sustain advanced and interoperable nuclear-powered submarines for decades to come.

· Expand our individual and collective undersea presence in the Indo-Pacific and contribute to global security and stability in the region.

AUKUS partners appreciate the enormity of this endeavour and are committed to being responsible stewards of naval nuclear propulsion technology.

This pathway will ensure Australia safely and securely operates and sustains its nuclear-powered submarines.
 (20)

But, we have to ask ourselves, hypothetically, just what is the point of having nuclear powered submarines without nuclear missiles onboard (in order provide the necessary degree of deterrence of ‘our’ adversaries in the Indo-Pacific Oceans?)? (21)


The use of nuclear powered submarines is certainly the way to go if you wish to invest in the best underwater form of stealth, but, still, with covert remote-sensing on the surface along with covert underwater forms of surveillance in conjunction with satellite photos and AI modes of prediction, such ‘stealth’ is no longer a credible fact. Furthermore, in an active conflict, missiles, torpedoes, underwater drones. etc., could all easily and cost effectively remove such an inert listening post in such a seemingly ‘neutered’ form of power-projection. (22)


To reinforce these points the same Australian Government website states:

AUKUS have made clear that Australia’s acquisition of conventionally-armed, nuclear-powered submarines will be carried out in a manner that sets the highest non-proliferation standard whilst protecting classified information.

Australia has a proud record of leadership in the international nuclear non-proliferation regime.

Under the Treaty on the Non-Proliferation of Nuclear Weapons, Australia has committed to not receive, manufacture or otherwise acquire nuclear weapons.

Australia has long championed nuclear weapon-free zones and was a founding member of the South Pacific Nuclear Free Zone Treaty (Treaty of Rarotonga). Australia remains a key driving force in support of the Comprehensive Nuclear Test Ban Treaty.

Australia has outstanding non-proliferation credentials underpinned by 2 safeguards agreements with the International Atomic Energy Agency (IAEA). These are a Comprehensive Safeguards Agreement (CSA) and an Additional Protocol (AP). Australia has robust reporting and access obligations to the IAEA under both of these instruments.
 (23)


So, what are these submarines, what are their configurations, and what can they do, achieve, etc?

The United States intends to sell Australia 3 Virginia Class SSNs (nuclear-powered submarines) from as soon as the early 2030s, which was authorised by the US Congress in December 2023. Australia retains the option to seek approval for up to 2 more if needed.

The SSN Virginia Class will provide Australia a nuclear-powered submarine capability as early as possible.

This acquisition will eliminate any capability gap and increase the 3 nations (Australia, UK and US) ability to deter aggression and contribute to peace and stability in the Indo-Pacific.

SSN-AUKUS

Australia's nuclear-powered submarines - SSN-AUKUS - will be based on the UK's next generation design that incorporates technology from all 3 nations, including cutting edge US submarine technologies.

The combination of technology from all 3 partners will deliver a world-class submarine that meets Australia's long-term defence needs while bolstering trilateral industrial cooperation.

SSN-AUKUS will incorporate US technology, such as propulsion plant systems and components, a common vertical launch system and weapons. The AUKUS partners will also develop a joint combat system as an expansion of the US-Australia combat system.

The UK will commence construction of its first SSN-AUKUS in Barrow-in-Furness UK, as early as the late 2020s. The UK intends to deliver its first SSN-AUKUS to the UK Royal Navy in the late 2030s.

Australia will begin building its first SSN-AUKUS in Adelaide South Australia, by the end of this decade. Australia plans to deliver the first Australian-built SSN-AUKUS to the Royal Australian Navy in the early 2040s.

Australia will begin enabling works this year at the future submarine construction yard in Osborne South Australia.

As a trilateral endeavour, SSN-AUKUS provides maximum interoperability among AUKUS partners. It will elevate all 3 nations' industrial capacity to produce and sustain advanced and interoperable SSNs for decades to come.

SSN-AUKUS will be operated by both the UK and Australian Navies, and will be equipped for intelligence, surveillance, under-sea warfare and strike missions.

SSN-AUKUS will be a state-of-the-art platform designed to leverage the best submarine technology of all 3 AUKUS partners. It will enhance the ability of our 3 nations to deter aggression and contribute to stability in the Indo-Pacific and globally. (24)

Reading between the lines we can see vertical forms of weapon propulsion, namely, non-nuclear missiles, a small number of torpedoes, and, a so-called contribution to deterrence in order to maintain stability in the Indo-Pacific. By a process of deductive reduction this use of deterrence is only meant to ‘deter’ China. (25)

But, as a comparative case in point, should Taiwan be appropriately and sufficiently armed with missiles, precision munitions, and drones, etc., China would not be able to invade what it sees as its renegade province.
 (26)

And this is precisely the point I would like to raise – would not the capital invested in this worthwhile agreement be better spend in seeking precision munitions and maintaining a drone-based form of deterrence that is coastal based in Australia (along with the rapid deployment of troops to fully prepared sites around Australia should such hostilities eventuate)? As a for a cautious projection of power, I would contend that a fleet of jet aircraft would more cheaply and better serve this type of purpose (than a small number of highly vulnerable submarines that will not be delivered for a decade or two?)? (27)

So, when will these submarines be actually delivered, and how much will this overall program cost the Australian public? (28)


The official website says late 2030s but Wikipedia notes 2040s as a more probable date. According to Daniel Hurst and Julian Borger in the Guardian, 14 March 2023:
Australia is to embark on one of its most significant, expensive and geopolitically consequential military tasks in a century: the push to acquire, operate – and eventually build – nuclear-powered submarines.

The program is forecast to cost $268bn to $368bn between now and the mid 2050s, most of it beyond the first four-year budget period, and will depend on help from the US and the UK.

As part of the multidecade nuclear-powered submarine plan unveiled on Tuesday, Australian taxpayers will pour “substantial” funds into expanding American shipbuilding capacity, understood to be about $3bn in the first four years.
 (29)

Then, according to the BBC on:

Australia's PM said the plan - which will cost Canberra up to A$368bn (£201bn) over 30 years - marked the "biggest single investment in Australia's defence capability in all of its history".
Anthony Albanese said building the submarines in Australian shipyards would also create thousands of local jobs. The UK PM also said thousands of jobs would be created in Derby and Barrow-in-Furness, where some of the construction would take place.
 (30)
Now, I do not dispute the potential value of this agreement, but, I do dispute the inappropriate and unfair form of this compact along with its considerable cost
 as a totally misconceived waste of resources that could be much better spent!
 (31)
That said… I rest my case..!! (32)








        Noël Tointon, Penrith, 28.10.24.
5. An After-Thought…


I never thought I could put these epithets in the same sentence but it may well have been a brilliant stroke of genius on the part of the former Prime Minister Scott Morrison to have initiated the trajectory of this agreement since if President Trump in his second presidency is as transactional, as is both his reputation and behavior, then it behooves Australia to insist on him continuing to fully stand by Ukraine since it is necessary for him, in conjunction with his traditional Allies, to resist this newly formed axis between Russia-China-Iran-North Korea. Otherwise, and quite arguably, it would be worth the while of Australia to completely withdraw from this agreement given it is no longer seemingly predicated on such a firm military basis and, then, redirect such saving to more useful and practical forms of defense in line with these radical shifts in the contemporary conduct of modern warfare given this less than wholehearted support for the traditional Allies of the US if Trump were to focus, instead, more on this style of perception as to what should be the primary focus of American interests!? (33)
Appendix A: AUKUS per Wikipedia (28.10.24)

For additional background let me cite Wikipedia (28.10.24):
AUKUS (/ˈɔːkəs/ AW-kəs), also styled as Aukus, is a trilateral security partnership between Australia, the United Kingdom, and the United States intended to "promote a free and open Indo-Pacific that is secure and stable."[1] Initially announced on 15 September 2021, the partnership involves two lines of effort referred to as pillars.[2]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-CRSR47599-3" [3] Pillar 1 focuses on Australia acquiring nuclear-powered attack submarines and the rotational basing of US and UK nuclear-powered attack submarines in Australia.[4] Pillar 2 entails the collaborative development of advanced capabilities in six technological areas: undersea capabilities, quantum technologies, artificial intelligence and autonomy, advanced cyber, hypersonic and counter-hypersonic capabilities, and electronic warfare; and in two broader functional areas: innovation and information sharing.[5]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-CRSR47599-3" [3]
AUKUS is widely seen as a response to the perception among its members that the People's Republic of China poses a threat to the Indo-Pacific region.[6]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-7" [7] The Chinese government said, when the partnership was announced, that it risked "severely damaging regional peace" and had a "cold-war mentality".[8]
The creation of the partnership spelled the end of a French–Australian submarine deal worth €56 billion (A$90 billion) that was controversially cancelled by Australia.[9]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-10" [10] The Australian government only gave the French government a few hours notice of the cancellation of the deal before the public announcement of AUKUS.[11]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-ABC17Sep2021-12" [12] The Australian government agreed to a €555 million (US$584 million) compensation settlement with French defence contractor Naval Group.[13]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-AJ2022-14" [14]
Background

Naval Group–Australia strategic partnership agreement

Further information: Attack-class submarine
In 2009, two years after the start of the project to replace the Royal Australian Navy's conventionally-powered Collins-class submarines, the Australian Defence White Paper stated: "The Government has ruled out nuclear propulsion for these submarines".[15]
In 2016, Australian prime minister Malcolm Turnbull signed a A$50 billion (€31 billion) deal with the majority French government-owned company Naval Group (known as DCNS until 2017) to design a new generation of submarines, known as the Attack class, under the "Future Submarine Program", scheduled to replace the Collins class.[16]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-17" [17]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-21" [note 1] The design was based on the latest French nuclear-powered attack submarine, the Barracuda class, which required converting the nuclear propulsion to conventional propulsion. Another difference was that Australia chose to equip it with a United States Navy combat system and torpedo with Lockheed Martin Australia selected to integrate them into the design.[21]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-23" [22]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-24" [23] Australia typically requires that part of their vessels be built there, which increases the cost. In this case it corresponded to 60 per cent of the contract value, with France handling the technology transfer.[24]
In 2019, Australia signed a strategic partnership agreement with Naval Group to design and construct twelve submarines to be built in Australia.[25]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-27" [26] However, the project was beset by delays and cost overruns, leading to uncertainty and tension behind the scenes.[9]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-Reuters22Sept-28" [27] The revised cost, including inflation during the length of the program, was A$90 billion (€56 billion).[28]
In February 2021, an initial design plan was rejected as being too expensive, and Naval Group were given until September to improve their proposal.[29] At a Senate inquiry in early June 2021, with delays ongoing, Defence Secretary Greg Moriarty revealed under questioning that he had considered making contingency plans if the French project was to fail, admitting that there had been ongoing problems[vague] for over a year.[30] Two weeks later, Australian prime minister Scott Morrison met French president Emmanuel Macron in Paris and expressed concern about the project going off track, to which Macron replied that France was giving "full and complete" commitment and would proceed "further and faster if possible".[29]
On 30 August 2021, the French and Australian defence and foreign affairs ministers released a joint statement reaffirming the project, stating that the "Ministers underlined the importance of the Future Submarine program."[31]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-navalnews_2021-09-33" [32]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-34" [33]
Less than three weeks later, Australia decided to publicly cancel the contract with Naval Group for the Attack-class submarines[16] despite having already spent about A$2.4 billion on the French project.[34] It was expected that Australia would have to pay hundreds of millions of euros in penalties for cancelling the contract.[35] The contract contained "control gates" with "off-ramps" at which point Australia could withdraw from the contract.[36]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-6PR-38" [37]
The Australian Department of Defence wrote to Naval Group on the same day the security partnership was announced.[32]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-39" [38] The French Ministry of Defence claim the department told them that "they were satisfied with the submarine's achievable performance and with the progress of the program."[32] Naval Group said that Australia "terminated the contract for convenience".[39]
Morrison said that Australia now required a nuclear-powered submarine which has the advantages of greater speed, remaining underwater for longer and carrying heavier loads than a conventionally powered submarine, based on a change in the strategic situation in the Indo-Pacific.[40]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-Pursuenuclear-42" [41]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-Morrison16thTXN-43" [42]
Australia–UK–US negotiations

The Sunday Telegraph reported that in March 2021 the Australian navy chief Vice Admiral Michael Noonan met in London with his British counterpart Admiral Tony Radakin and requested assistance from the UK and the US in acquiring nuclear-powered submarines.[43] The Daily Telegraph reported that British Foreign Secretary Dominic Raab "helped broker the deal".[44] The New York Times too reported that Australia first approached the UK for assistance.[45] The Wall Street Journal reported Australia approached the US in April 2021.[46] A trilateral discussion was held between Johnson, Biden and Morrison at the June 2021 G7 summit held in Cornwall, England.[42]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-GuardianSept18-48" [47] The talks took place without the knowledge of the French government or Naval Group.[44] This approach was possible as a result of the UK not entering into a formal foreign policy and security treaty in the post-Brexit deal with the EU. As a result, the UK was free to pursue enhanced cooperation with other allies.[48] Axios reported that the Biden administration sought assurances from Australia that cancelling the contract was not dependent on the US providing them with assistance and that cancelling was a fait accompli.[49] Morrison said Australia had been considering an alternative to the Attack-class submarine deal for the past 18 months.[42]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-GuardianSept18-48" [47]
Although the joint announcement by Australian prime minister Scott Morrison, British prime minister Boris Johnson and US president Joe Biden did not mention any other country by name, except France, anonymous White House sources have alleged it is designed to counter the influence of Chinese forces in the Indo-Pacific region.[50]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-Announce-2" [2] However, Johnson later told parliament that the move was not intended to be adversarial toward China.[51]
US Secretary of State Antony Blinken and US Secretary of Defense Lloyd Austin said that Australia did not have any "reciprocal requirements" as a consequence of the US sharing nuclear submarine propulsion technology such as Australia hosting intermediate-range missiles.[52]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-dutton-dismissal-54" [53]
In 2024, the Albanese government made undisclosed "political commitments" with its AUKUS partners in an agreement for the transfer of naval nuclear technology to Australia, sparking concerns about the potential for high-level radioactive waste to be stored in the country. The White House confirmed that Australia, the UK, and the US reached a significant milestone in their cooperation, essential for Australia's future nuclear-powered submarine capabilities. Despite assurances from the government, critics, including the Greens party, warned of possible loopholes that could lead to uranium enrichment and radioactive waste management in Australia.[54]
Features

Pillar 1 - Nuclear-powered submarines

Main article: SSN-AUKUS
US President Joe Biden, UK Prime Minister Rishi Sunak and Australian Prime Minister Anthony Albanese at the AUKUS meeting in San Diego, California, on 13 March 2023

Under the partnership, the US and UK will share nuclear propulsion technology with Australia, as they have done with each other since 1958 under the US–UK Mutual Defence Agreement.[37]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-FOOTNOTERitchie20153,4-5-56" [55]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-Pursuenuclear-42" [41] The Royal Australian Navy (RAN) will acquire at least eight nuclear-powered submarines armed with conventional weapons.[41] The basic design and key technologies will be decided by the Nuclear-Powered Submarine Task Force an 18-month Department of Defence research project headed by Vice Admiral Jonathan Mead, begun in September 2021 with assistance from the US and UK.[41]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-57" [56]
Australia will extend the life of its Collins-class submarines that the Attack class was due to replace and may consider leasing or buying nuclear-powered submarines from the US or the UK in the interim until the delivery of its future nuclear powered submarines.[41]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-58" [57]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-59" [58] Also in the interim, Australian Defence Minister Peter Dutton said that Australia will have regular visits by US and UK nuclear-powered submarines.[59]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-62" [note 2] The annual Australia-US Ministerial Consultations (AUSMIN) between the Australian Ministers for Foreign Affairs and Defence and the US Secretaries of State and Defense held in September 2021 endorsed "increasing logistics and sustainment capabilities of US surface and subsurface vessels in Australia."[61]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-64" [62]
Australia considered purchasing French nuclear submarines which use nuclear reactors fuelled by low-enriched uranium at less than 6%.[63]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-princeton-66" [64] However, French reactor designs have to be refuelled every ten years,[63]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-67" [65] and Australia does not have a civil nuclear capability with nuclear energy prohibited.[66] In contrast, American and British designs power the submarines for the expected life of the submarines[63]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-69" [67]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-70" [68] using nuclear reactors fuelled by highly enriched uranium (HEU) at 93% enrichment.[69]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-tna3b-72" [70]
Currently, only six countries have nuclear submarines, the five permanent members of the UN Security Council (China, France, Russia, the United Kingdom and the United States) and India.[40] The New York Times reported that Australia will probably buy HEU from the US for the nuclear reactor that powers the submarine.[71]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-75" [note 3] The United States' naval reactors are all pressurized water reactors (PWR).[73] The latest UK propulsion system is the Rolls-Royce PWR3 that will power the Royal Navy's (RN) new Dreadnought-class submarines currently being built and is "based on a US design but using UK reactor technology".[74]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-78" [75]
US officials have said that sharing nuclear propulsion technology with Australia is a "one-off" and that they have no "intention of extending this to other countries".[76]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-80" [77] South Korea, also a US treaty ally, has had ambitions to acquire nuclear-powered submarines since 2017 and was reportedly refused US assistance in September 2020 because of nuclear non-proliferation.[78]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-82" [79]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-83" [80]
On 22 November 2021, Australia, the US and the UK signed the Exchange of Naval Nuclear Propulsion Information Agreement (ENNPIA) treaty.[81]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-ENNPIA-85" [82] The treaty permits the disclosure of information by the US and the UK to Australia and its use.[82] The US is restricted by the Atomic Energy Act of 1946 from sharing information without an agreement and the UK is also restricted by the 1958 US-UK Mutual Defence Agreement unless authorised.[83]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-FOOTNOTERitchie20153-87" [84] The treaty was considered in Australia by the Parliament's Joint Standing Committee on Treaties, in the UK by the Parliament and in the US by Congress.[85]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-89" [86]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-90" [87] The ENNPIA treaty entered into force on 8 February 2022.[5]
One of the first three Royal Australian Navy officers to graduate from the US Navy's Nuclear Power School posing with Australian and American dignitaries in July 2023

On 31 August 2022, the UK announced that Australian submariners would receive training aboard Astute-class submarines.[88]
On 13 March 2023, AUKUS announced that a new nuclear powered submarine class would be built in the UK and Australia to be called the SSN-AUKUS, also known as the SSN-A.[89]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-93" [90]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-AUKUSMar23-94" [91] The US intends to sell Australia three nuclear-powered Virginia class submarines, subject to congressional approval, to ensure there is no capability gap as the Collins class submarines are retired, with the potential to sell up to two more if needed.[92]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-FOOTNOTEMinistry_of_Defence202310-96" [93] RAN personnel will be embedded in the RN and USN to receive nuclear training and at UK and US submarine industrial bases.[91] The Submarine Rotational Force-West initiative which will from as early as 2027 base USN Virginia class and RN Astute class submarines on a rotational basis at the RAN's HMAS Stirling submarine base in order to accelerate Australia's ability to operate nuclear-powered submarines and to contribute to security in the Indo-Pacific region.[94]
The SSN-AUKUS class will based on the UK SSNR design already under development.[95]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-99" [96] The RN is planned to receive their first SSN-AUKUS class submarine as early as the late 2030s.[97] The RAN is planned to receive their first submarine in the early 2040s.[97] Australia will reportedly build five SSN-AUKUS submarines.[98] The RAN is planned to receive their first Virginia class submarine from the US in the early 2030s.[99]
The Australian Submarine Agency was established on 1 July 2023. It has the role of managing the Australian nuclear submarine program, and includes personnel posted to the UK and US.[100]
In November 2023, Capt. Lincoln Reifsteck USN, the USN's AUKUS integration and acquisition program manager, talked at the Naval Submarine League's annual symposium. He said that, in 2032 and 2035, the USA will sell to Australia in-service Block IV Virginia-class submarines, the first of which was commissioned in 2020, and the final will likely commission around 2026. Thus, Australia would receive submarines with between six and 15 years' worth of use, out of their designed service life of 33 years. He also said that the USA would sell a new Block VII boat to Australia in 2038, the Block VIIs being the original Virginia-class length without the Virginia Payload Module, set to begin construction in FY2029.[101]
Pillar 2 - Advanced Capabilities

AUKUS Pillar 2 encompasses a wide array of activities (including many commonly referred to by the U.S. government as international armaments cooperation). There may include information and personnel exchange, cooperative research, development, testing, and evaluation, and joint production. In contrast to Pillar 1 activities, which will take decades to deliver results, Pillar 2 is likely to produce more immediate capability improvements.[102]
Undersea Capabilities

Undersea capabilities, in the context of AUKUS, refer to systems and technologies that operate underwater but are not manned submarines.[103] Pillar 2 activities in this area include the “AUKUS Maritime Autonomy Experimentation and Exercise Series,” which the three governments have described as “a series of integrated trilateral experiments and exercises aimed at enhancing capability development, improving interoperability, and increasing the sophistication and scale of autonomous systems in the maritime domain.”[104] The AUKUS governments are also working on the ability to deploy and recover UUVs from manned submarines (sometimes referred to as “launch and recovery”), conducting activities to develop and improve “the ability to launch and recover undersea vehicles from torpedo tubes on current classes of submarines to deliver effects such as strike and intelligence, surveillance, and reconnaissance.”[104] In November 2023, the United States Department of Defense announced that the AUKUS partners had participated in a joint exercise to demonstrate and improve capabilities relating to the protection of underwater infrastructure and the use of autonomous and semiautonomous undersea systems.[105]
Quantum Technologies

As part of the Quantum Technologies working group, the AUKUS nations have established the AUKUS Quantum Arrangement (AQuA), an initiative to coordinate U.S., British, and Australian RDT&E efforts concerning quantum technologies. Initial AQuA efforts were expected to focus on developing alternate solutions for position, navigation, and timing (similar to current Global Positioning System capability) through trials and experimentation through 2025.[106] Additionally, the AUKUS governments announced in December 2023 that they were “accelerating the development of quantum technologies for positioning, navigation, and timing in military capabilities,” with a particular focus on improving “resilience for our trilateral forces in Global Positioning System-degraded environments and enhance stealth in the undersea domain.”[104]
Advanced Cyber

The announcement of AUKUS included the stated aim of improving "joint capabilities and interoperability. These initial efforts will focus on cyber capabilities, artificial intelligence, quantum technologies, and additional undersea capabilities."[107] Tom Tugendhat, chair of the British Commons' Foreign Affairs Committee, later commented on Twitter that "Bringing together the military-industrial complex of these three allies together is a step-change in the relationship. We've always been interoperable, but this aims at much more. From artificial intelligence to advanced technology the US, UK and Australia will now be able to cost save by increasing platform sharing and innovation costs. Particularly for the smaller two, that's game-changing."[108] Engineering & Technology pointed to the increasing expansion of Chinese technology firms such as Huawei, which has been excluded from tendering for participation in telecommunications networks by the US and Australia on national security grounds, and government vetoes over the attempted Chinese acquisition of American company Lattice Semiconductor and ongoing British consideration of proposed takeovers of local semiconductor firms.[108] Engineering & Technology also pointed to the March 2021 statement of the US National Security Commission on AI, of the imperative to intensify local efforts but also "rally our closest allies and partners to defend and compete in the coming era of AI-accelerated competition and conflict".[108]
Hypersonic and Counter-Hypersonic Capabilities

Under the partnership, the three countries will cooperate to accelerate development of hypersonic missiles and defence against such missiles. Hypersonic and counter-hypersonic cooperation was one of four additional areas of cooperation announced on 5 April 2022.[5]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-112" [109] Australia and the US have been cooperating on the development of hypersonic missiles since 2020 after signing an agreement to "flight test full-size prototype hypersonic cruise missiles" under the Southern Cross Integrated Flight Research Experiment (SCIFiRE).[110]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-114" [111]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-115" [112]
Other Pillar 2 activities

The AUKUS partners have announced they will “pursue opportunities in Long Range Fires under AUKUS Pillar II in 2024,” and have also announced the establishment of a Deep Space Advanced Radar Capability (DARC) program to constantly track, detect, and identify objects in deep space from up to 22,000 miles away from Earth (the first will be built in Western Australia and is expected to be operational by 2026, with the radars based in the UK and the US aimed to be completed by 2030).[113]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-117" [114] In addition, the U.S., British, and Australian governments have established a number of initiatives designed to support Pillar 2 efforts as a whole, such as the AUKUS Advanced Capabilities Industry Forum and the AUKUS Defense Investors Network.[113]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-FOOTNOTENicastro20245-106" [103]
Expansion

Japan

Since the announcement of "Pillar II" of AUKUS, there has been persistent speculation that Japan will eventually join the partnership; American Ambassador to Japan Rahm Emanuel wrote that Japan was "about to become the first additional Pillar II partner" in The Wall Street Journal on 3 April 2024.[115]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-119" [116] On 7 April 2024, the Financial Times reported that AUKUS defence ministers will announce on 8 April 2024 that they will launch talks related to the expansion of Pillar II of the alliance.[117] While many officials in the US government advocate the inclusion of Japan in AUKUS, notably Deputy Secretary of State Kurt Campbell, there has been push back for months from the UK and Australia partly in order to focus on ironing out existing complications in AUKUS, however primarily over concerns that Japan lacks the security systems required to protect highly sensitive information.[117]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-121" [118]
In September 2024, the leaders of Australia, the UK and the US issued a joint statement announcing that AUKUS partners and Japan were exploring opportunities to improve interoperability of their maritime autonomous systems as an initial area of cooperation.[119]
New Zealand

New Zealand has agreed to officially explore the potential benefits of joining Pillar 2.[120] In March 2023, New Zealand's defence minister Andrew Little said New Zealand had been offered the opportunity to discuss joining AUKUS for the non-submarine co-operation areas. New Zealand has indicated it was "willing to explore" the proposal.[121]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-125" [122] In July 2023, US Secretary of State Antony Blinken told New Zealand reporters that the “door is open” for New Zealand, as well as other countries, to join the security partnership.[123]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-127" [124] In December 2023, following the formation of a new government, Prime Minister Christopher Luxon said that New Zealand was open to joining the non-nuclear pillar of the AUKUS agreement during a state visit to Australia.[125]
In February 2024, Australia agreed to brief New Zealand on Pillar 2 developments following a joint bilateral meeting between Australian and New Zealand foreign and defence ministers in Melbourne. Australian Defence Minister Richard Marles confirmed that Australia would send officials to brief their New Zealand counterparts on Pillar 2.[126]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-130" [127] The four ministers also issued a joint statement expressing concerns about human rights violations in Xinjiang, Tibet and Hong Kong.[128] In response to the joint Australian-NZ bilateral meeting, the Chinese Embassy in Wellington issued a statement deploring critical statements about China's internal affairs and describing AUKUS as "counter to the letter and spirit of the international nuclear non-proliferation regime."[129]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-RNZ_Chinese_Embassy-131" [128] On 12 February, the New Zealand Labour Party also reversed its previous support for the Pillar Two component of AUKUS, with associate foreign spokesperson Phil Twyford describing AUKUS as an "offensive warfighting alliance against China."[130] Similar sentiments were echoed by former Labour Prime Minister Helen Clark, who expressed concern that the National-led coalition government was shifting New Zealand foreign policy away from a bipartisan nuclear free policy and getting the country drawn into geopolitical games.[131]
In September 2024, the leaders of Australia, the UK and the US issued a joint statement announcing that they were consulting with Canada, New Zealand, and South Korea to identify possibilities for collaboration on advanced capabilities under AUKUS Pillar II.[119]
Others
The following non-participating nations were also subject to media speculation about potentially joining:

· [image: image1.png]


 Canada[132]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-136" [133]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-137" [134]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-collaboration-122" [119]
· [image: image2.png]


 India[132]
· [image: image3.png]


 South Korea[135]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-139" [136]

 HYPERLINK "https://en.wikipedia.org/wiki/AUKUS" \l "cite_note-collaboration-122" [119]
The SSN-AUKUS, also known as the SSN-A,[2] is a planned class of nuclear-powered fleet submarine (SSN) intended to enter service with the United Kingdom's Royal Navy in the late 2030s and Royal Australian Navy in the early 2040s. The class will replace the UK's Astute-class and Australia's Collins-class submarines.[3]

 HYPERLINK "https://en.wikipedia.org/wiki/SSN-AUKUS" \l "cite_note-Ausjoin-4" [4]
The UK commenced an Astute class replacement project in 2018, which was later named the Submersible Ship Nuclear Replacement (SSNR).[5]

 HYPERLINK "https://en.wikipedia.org/wiki/SSN-AUKUS" \l "cite_note-6" [6]

 HYPERLINK "https://en.wikipedia.org/wiki/SSN-AUKUS" \l "cite_note-rndesign170-7" [7] The ongoing SSNR design was renamed SSN-AUKUS in March 2023, under the 2021 AUKUS trilateral security partnership, when Australia joined the programme and additional US technology was incorporated into the design.[4]

 HYPERLINK "https://en.wikipedia.org/wiki/SSN-AUKUS" \l "cite_note-whfact-8" [8]
Australia plans to build five SSN-AUKUS submarines in addition to acquiring three nuclear-powered Virginia-class submarines from the United States.[1]

 HYPERLINK "https://en.wikipedia.org/wiki/SSN-AUKUS" \l "cite_note-ANI-9" [9]
The class will be powered by Rolls-Royce's pressurised water reactors (PWR).[10] The submarines will displace over 10,000 tonnes.[11] (34)

Additional Links
Two posts from The Conversation – the first pro and the second contra the purchasing of these Submarines.

Australia can’t afford an AUKUS about-face 5 things the critics are getting wrong:

The Conversation: 15 September 2024, John Blaxland.

https://theconversation.com/australia-cant-afford-an-aukus-about-face-5-things-the-critics-are-getting-wrong-238219?utm_medium=email&utm_campaign=Latest+from+The+Conversation+for+September+16+2024+-+3097831587&utm_content=Latest+from+The+Conversation+for+September+16+2024+-+3097831587+CID_85dfa043e54390cc6fa24877d3a7c145&utm_source=campaign_monitor&utm_term=Australia+cant+afford+an+AUKUS+about-face+5+things+the+critics+are+getting+wrong&fbclid=IwY2xjawGP6MtleHRuA2FlbQIxMQABHYgrcCur6aW-hAarhMffG_W7HlI0wSNpo9WpqmnWw6a1KjdmTsWxsBY7Bg_aem___hVIDO9xCcUNE5YIw1GPw&sfnsn=mo 

The AUKUS submarine deal has been exposed as a monumental folly –
Is it time to abandon ship? The Conversation, 2 7 August 2024; Mark Beeson.
https://theconversation.com/the-aukus-submarine-deal-has-been-exposed-as-a-monumental-folly-is-it-time-to-abandon-ship-236873?utm_medium=email&utm_campaign=The+Weekend+Conversation+-+3081931413&utm_content=The+Weekend+Conversation+-+3081931413+CID_a2af43026ed5f95c16e6b851134fb912&utm_source=campaign_monitor&utm_term=The+AUKUS+submarine+deal+has+been+exposed+as+a+monumental+folly++is+it+time+to+abandon+ship&fbclid=IwY2xjawGP6rlleHRuA2FlbQIxMQABHRvPAWzweMhD3sayGPZ3R5shiSGTbiwIogrLTWNqe7ibc5w56TT4cbOyIw_aem_XOOPz6xwyqiCmTxnwsczAg&sfnsn=mo (35)
� 	* A link to the latest version: �HYPERLINK "http://www.homestead.com/Noelshomepage/Noelshomepage6.html"��http://www.homestead.com/Noelshomepage/Noelshomepage6.html�


� 	It has been reported that even the residence of the Israeli PM has been attacked by a drone, albeit rather ineffectively.


� 	I envision here the inevitable use of armed drones being used by police forces, or similar.


� 	E.g., according to the latest figures disseminated by the Armed Forces of Ukraine (27.20.24), and generally accepted as reasonably accurate by multiple miscellaneous sources: the Russians have lost 9,120 tanks, 18,395 armoured vehicles, 19,872 artillery, 369 planes, 329 helicopters, 1 submarine. It should also be noted that mines are also taking out a large percentage of this land-based equipment.


� 	� HYPERLINK "https://www.asa.gov.au/aukus" �https://www.asa.gov.au/aukus�	


� 	� HYPERLINK "https://www.asa.gov.au/aukus/optimal-pathway" �https://www.asa.gov.au/aukus/optimal-pathway�	


�� 	� HYPERLINK "https://www.asa.gov.au/aukus/nuclear-non-proliferation" �https://www.asa.gov.au/aukus/nuclear-non-proliferation�


� 	History repeats itself. A similar occurrence occurred after the collapse of the Ming dynasty.


� 	� HYPERLINK "https://www.theguardian.com/world/2023/mar/14/aukus-nuclear-submarines-australia-commits-substantial-funds-into-expanding-us-shipbuilding-capacity" �https://www.theguardian.com/world/2023/mar/14/aukus-nuclear-submarines-australia-commits-substantial-funds-into-expanding-us-shipbuilding-capacity� My use of bold.


� 	BBC: 14 March 2023; by Kathryn Armstrong, Frances Mao & Tom Housden in London, Singapore and Sydney: � HYPERLINK "https://www.bbc.com/news/world-australia-64945819" �https://www.bbc.com/news/world-australia-64945819�


� 	Given AUKUS’ 30-year time frame, there is no easy way to draw a cost comparison… However, AUKUS is forecast to increase defence spending from 2.05 to 2.20 per cent of GDP. This constitutes 1/14 or seven per cent of the total defence budget, a significant portion… It includes purchasing between three and five Virginia class submarines, designing and building eight AUKUS class submarines, upgrading naval infrastructure, investments in submarine production lines, workforce education and training, etc. Refer to United States Studies Centre: Explainer: AUKUS’ economics – the price of a megaproject; Haley Channer, 21 march 2023. � HYPERLINK "https://www.ussc.edu.au/explainer-aukus-economics-the-price-of-a-megaproject" �https://www.ussc.edu.au/explainer-aukus-economics-the-price-of-a-megaproject� 


� 	For two views posted in The Conversation, one pro and one contra the purchasing of these submarines, refer to section 34.





